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Give that willy fect, 


Canning supply a complete range of mops and compo- 
sitions for polishing metals and non-metallic materials. 


Illustrated are a few of the many types available, in- 
including cutting and finishing mops, Airflow ventilated 
buffs, Stapol sisal mops and world famous brands of 
composition such as Lustre, Peerless, Carbrax and 
Satene. 


# 
-S Our technical service is available to help you solve your 
mam polishing problems. 


Ask for Catalogue Section 5 for further particulars. 


BIRMINGHAM © .omnod a ROS taavia 


No, we shall not be silly and claim that our castings are as flawless as a piece of 
16th century Venetian Glass. But we can go this far: we can say that just as the 
old master craftsmen got great satisfaction out of doing a » as well as it could 
possibly be done, so do we. That is why so many customers whose castings 

must have a fine skin which will readily anodise put their trust in Great Bridge Foundries 


PRECISION CASTINGS IN ALUMINIUM, GUN METAL, GREY IRON, ETC. TO ALL SPECIFICATIONS 


Phos. bronze and gun metal solid and cored sticks always in stock 


THE GREAT BRIDGE 
FOUNDRY CO. LTD. 


Sheepwash Lane Great Bridge . Tipton 
Staffordshire Telephone: TiPton 2914/5/6 





A Member of the Triplex Foundries Group 
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CONSISTENCY 


A good many of the world’s 
public and domestic problems 
would be solved if the pur- 
chasing power of money 
could be stabilised to equal 


the consistency and 


conformity of its physical appearance and content. Though 
we at Park and Paterson cannot proffer any solutions to economic 
problems we can proffer non-ferrous ingots to B.S.S. or any 
special analysis. We should be delighted to place this service 


at your disposal. 


"Path and Poleson bid. 


INGOT MANUFACTURERS 


MANCHESTER 
MARPLE, STOCKPORT, CHESHIRE. Telephone: MARPLE 1422-3 


GLASGOW 
PARKHEAD, GLASGOW, E£.1. Telephone: BRIDGETON 4451-2 
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ANNEALING FURNACES FOR 
NON-FERROUS MATERIALS 


: : 
I 
] 


Illustration by kind permission of The Yorkshire Imperial Metals Ltd. 


Batch Type Annealing Furnace, Town’s Gas Fired. 8’ o” wide 
x 30’ 0” long for non-ferrous tubes, operating temperatures 
250°-800°C. Output 3 Tons per hour. Automatic proportioning 
gas burners give atmosphere control with uniformity of tem- 


perature and economy in operation. 


BRITISH FURNACES LIMITED — CHESTERFIELD 


Associated with SURFACE COMBUSTION CORP. — Toledo — _ U.S.A. 
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Skate on the thinnest ice: step on the conductor rail: 
cross Piccadilly Circus from Northwest to Southeast: 
but remember that ASSOCIATED LEAD are the most reliable 
and economical suppliers of LEAD, TIN, ANTIMONY AND THEIR 
ALLOYS; 99.999% PURE LEAD, TIN AND ANTIMONY; SOLDERS, IN- 
GLUDING SOLID AND GORED SOLDER WIRE, ANTI-FRICTION MAT- 
ERIALS; ANTIMONIAL LEAD; CABLE ALLOYS; LEAD SHEET AND 

PIPE; DENSE LEAD SHIELDING FOR NUCLEAR WORK. The dangers 
involved in forgetting this simple fact are too numerous 
to name: but, to put it shortly, it is a matter of profit 


and loss. 





This announcement is issued for and on behalf of 


ASSOGIATED LEAD MANUFACTURERS LIMITED 


CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER. st} 
Export enquiries to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2. 
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Handling cathode copper. 


CAPPER PASS are producers of 

rors Nas lelek-Mmmore) 0) ol-) ame ol URYA-1 c-Me) Mme DUT aleat-3e-1) 
scrap, skimmings, residues, brass 

ec Coleco) a pumm one) 0) ol-] am a-s-J00L0(-\-mmorelale-lialiale 
tin, lead, antimony, bismuth, silver 


and gold. CAPPER PASS & SON LIMITED, NORTH FERRIBY, YORKSHIRE, ENGLAND 
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gust 60 minut 


Come and see it in operation at the Battersea 


Test Foundry, or ask our Technical Representative to call. 
The Crucible Department 


THE MORGAN CRUCIBLE COMPANY LIMITED, NORTON WORKS, WOODBURY LANE, NORTON, WORCESTER. Tel: Worcester 26691. Telegrams: Crucible, Worcester 
F52A 
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ALUMINIUM BRONZE CO.LTD. 
Wallows Lane-Walsall . Staffs. Histon 





ROTOR & 
STATOR 
END-RINGS 


Made in certain alloys having 


DEVELOPMENT electrical properties which make them 


suitable for special purposes, and are 
a supplied in high conductivity copper, 
arsenical copper, or aluminium-bronze. 
A recent development enables us Machined from cold or hot rolled plate 
to offer copper rolled end-rings, up to 7 feet diameter. 
rolled as rings, up to 7 feet diameter, F ial au b 
as illustrated. or special purposes end-rings can be 
supplied from machined castings in 
H.C. copper up to 7 feet diameter and 
1} tons in weight. 


THOMAS BOLTON & SONS LTD 


Head Office: MERSEY COPPER WORKS, WIDNES, LANCS. 
Telephone: Widnes 2022 Telegrams: “Rolls, Widnes’. 

London Office & Export Sales Department: 168 Regent St., W.!. 
Telephone: Regent 6427. Telegrams: “Wiredrawn, Piccy, London’”’. 
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LACROMA Fic 
panera ci RAED ay . 
twe HOCKLEY CRmmte CO 17 


Remarkably High Efficiency: full and even 
distribution of work load in processing media. 
Vibrating mechanism continuous 
interaction and effect 
throughout the trough. Considerable reduction 
in process times guaranteed. Substantial saving 


produces 


intensive polishing 


in number of machines and floor area needed. 


Wider Variety of Applications: as trough does 
not rotate, large, unwieldy, and heavy parts 
are no problem, and it is now possible to polish 
successfully holes and other shielded areas. 


Less Likelihood of Damage to delicate surfaces 
and edges. 
“awkward” shapes and lengths. Much easier 
loading and unloading even on models without 
ancillary equipment. 


Overall Saving of Polishing Media and 
Compounds despite greater polishing effect and 
increased efficiency—chips cannot fall and split. 


No Danger from development of excessive 
pressure when lids are closed for silencing: 
continuous release 


shorter times, 


through rinsing device. No leakage. 


process 


Continuous Observation at all stages of opera- 
tion, and sampling without stopping vibration 


process. 


No interlocking or bending of 


PREGISION 


FINISHING 
up to 


Ue 


FASTER 


ROTARY ACTION 


Tested Construction of specially welded steel 
and trough lined with rubber. All models have 
Hose Coupling, tachometer, and 
switchgear. Sizes for all known 
No special foundation needed. 


Precision 
necessary 
applications. 


Individual Mechanisation of complete working 
cycle to suit particular conditions. Fully 
automatic models are individually designed to 
give push button control of entire cycle. 


Free Customer Services. Advice from specialised 
research engineers. Machines available for 
sample testing. Process engineers will train 
new machine operators. Regular machine 
maintenance, Demonstrations arranged with 
pleasure. 


Capacity of standard Lacromatic Vibrators in 
cubic feet: 

One Bowl 2-3. 5°3, 12-0, 17-0 

Two Bowl 5-0 

Four Bowl ‘28 (490 cu. ins.) 2°5 


All the other advantages of “‘Lacromatic” 
VIBRATORS are contained in free descriptive 
leaflet. Write for your copy NOW. 
Manufactured under licence in the United 
Kingdom by 


, 
HOCKLEY CHEMICAL 
~~” 


DEPT. MI HOCKLEY HILL, BIRMINGHAM 18. Tel.: NORthern 6201/6. Grams.: “‘ HOCKLKEM,” Birmingham. 


JWAd 4893 
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ANODISING 


AID. ARB. and LA. 


CHROMIC and SULPHURIC ACID PROCESSES 
DECORATIVE SILVER ANODISING work of exceptionally tong dimensions —A SPECIALITY 
24-hour service on repetition work. Free coilection and delivery. 


ELECTRO-PLATING in Chrome, Nickel, Copper, Cadmium, Zinc, Silver, etc. Chromating, 
Phosphating & all other processes. 
STOVE ENAMELLING. Cellulose Paint Spraying & ‘Sand Blasting. 


ROBERT STUART (tonoon) LTD. 
ASCHAM STREET, KENTISH TOWN, LONDON, N.W.5 * TEL: GULLIVER 6141 6 lines 


Eee GORDON, SIMPSON 





TO ALL SPECIFICATIONS 
ANALYTICAL CHEMISTS 


ILFAR ALUMINIUM Co. ltd ASSAYERS AND SAMPLERS 


On Metal Exchange List of Assayers and Samplers 


= COVENTRY — Phone | y/ 
LABORATORIES AND ASSAY OFFICES 
mo) 4 A. he S 191 CLAPHAM ROAD, LONDON, S.W.9 
‘ Phone: BRixton 1671 





























FOR ALL- 
HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 
E. A. Ollard, A.R.C.S., F.R.LC., F.1.M., 
and E. B. Smith 
Facts, figures and formule for all who 
design, erect, maintain or operate electro- 
deposition plant, and for laboratory 
workers who deal with plating solutions. 





Includes sections on water and drainage 


yh . purifications of solutions, storage and 
[ae HARRIS(| | |\( WORKS Zed handling of chemicals and plating-shop 
yn a H ME costing. 








A.LD. REGD. No D.IL.ARM 35s. Od. net 
MiP bie aan fi NM booksell Iliffe Books Ltd 
‘AIR REG. BOARD 1A/42/5/260 rom a oOoKseliers OF ite OKS Ad., 
aie —— STaeST, anata wa I. ‘AUTHY. No. A1/1268/39 Dorset House, Stamford Street, S.E.1. 
eiepr tj2 elegrams Dnacrome > 

18R NEW WHARF ROAD, LONDON, N.1. 
Telephone: TERMINUS 7263/7 




















We are second to 
hone {Or our cash on 
collection buying of all The 


CIVILITY ; NON-FERROUS WOLVERHAMPTON 
= SCRAP METALS TRADING & SCRAP CO. LTD 


; GRAISELEY WORKS, SIDNEY STREET, 
. Therefore when Selling WOLVERHAMPTON 


SATISFACTION Contact PHONE: WOLVERHAMPTON 26017-8-9 


FULL CASH SETTLEMENT ON COLLECTION 


SERVICE 
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ACCURATELY MACHINED 


QUALITY 
CASTINGS 





nae. 


A wide range of engineering components in small and large quantities cast in the HOLFOS foundries 
in copper-base alloys to standard specifications, precision finished on the most modern machines. 


Please write for literature to: 


JOHN HOLROYD AND COMPANY LIMITED 


BOX 24 - HOLFOS WORKS + ROCHDALE - LANCS 
(Telephone: 3155) 


CENTRIFUGAL CASTING - SHELL CASTING - CONTINUOUS CASTING 


HL21 
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These machines can be fitted with feed 
rolls if required and are arranged for 
through-put speeds of up to 400 feet per 
minute with a constant speed motor or 
with a variable vee-rope drive for 
variable speeds up to 600 feet per minute. 


The full range of seven models covers 
bars fromé in. to Ih ins. diameter and, 
with special rolls, tubes up to 2+ ins. 


diameter. 


oxi 


art T ag nY - | 
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a 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY. 








alve 


for easy pouring... 
ENAR tapping v 
_ | 


} 








The unique SKLENAR tapping 
valve is an important innovation 

for foundries. Easily fitted to existing 
Sklenar furnaces — easily operated — 
easily maintained; worn parts may be re- 


placed even with the furnace full of metal. 


SKLENAR tapping valves, because they 
te +e Taps below slag level 
H& Gives instantaneous pour and shut-off 


a closely-controlled pour, 


brass, 


of aluminium alloys, 
bronze, gunmetal, or copper. 
¢ ¢ gh ° 4 < 
There 41 nothing belter - hive ts t0thing lille tt 


give 
perfect for small mould pouring 


H€ Allows complete control of metal stream 


They can be adapted for 


automatic flow control. 
CARDIFF 


P 


For full technical particulars and installation instructions write to:— 
385 NEWPORT ROAD 
TELEPHONE: CARDIFF 35645 (Private Exchange) 


i TELEGRAMS: SKLENAR CARDIFF 35645 


FURNACES LIMITED 
MELTING crRUC 


(BLES 


Be ee ee me 


Ww 


SBETrtT&R 
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Automatic and 
Semi-Automatic 


Jaguar Cars Ltd. have installed Canning equipment 
for polishing the trim, radiator grilles, door pillar 
fittings and other components used on their range 
of superb cars. 


These special purpose polishing machines include 
automatic conveyor types and indexing table 
machines; irregular shape polishing units; recipro- 
cating table machines and standard type polishing 


motors. 


By the use of these machines, Jaguar maintain a large 
output of components, polished to the highest 
possible standard and yet show important economies 
in both manpower and material requirements. 


Jaguar Cars Ltd. are one of 
many famous names in British 
industry which draw upon the 
specialised services of the 
Canning Organisation. 


“CANNING” ) BIRMINGHAM - (079°, srerrieto 
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Automatic and 
Semi-Automatic 


Tr; 
inese spec 


automatic 


machines; irregu 


BIRMINGHAM . LONDON - SHEFFIELD 


AND ASSOC CO IN AUSTRALIA 
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Laboratory tests 


Startling improvements in 
corrosion resistance when used with 


any type of enamel. 


A universal pre-treatment 

for virtually ali kinds of metal sur- 
faces with no change of technique 
from metal to metal. 


Laboratory Tests prove greater 
protection with Carrs High 
Corrosion Resistant Pre-treatment 


Primer. 


a 
= * 





High Corrosion Resistant 
Pre-treatment Primers completely 
protect metal surfaces in the most 

humid conditions before enamelling, 
reducing rejection costs and rust 
removing processes. They are 
completely flexible and resist 
impaction. Save money using these new 
Pre-treatment Primers. No hot 

and cold baths and rinses. No 

skilled attention. No expensive 

plant and maintenance. Use Carrs 

High Corrosion Resistant Pre- 


major advancement in the of metals 
treatment Primers and gain 


| j 
more protection at reduced cost. ' 


Made in two qualities—One Pack A/4300 Finiching enamel eppl'od co bare mensl. 
inishing enamel app!.ed to primer 
Two Pack A/3200 Finishing enamel - lied to Coaveat onal wash 
rimer. 
Finishing enamel applied to High Cor: osion Resistan 
Pre-treatment Prin e:. 
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NUMBER OF DAYS BEFORE BREAKDOWN 


Full details on Carrs High Corrosion Resistant Pre-treat nent 
Primers from Sales Department, 


# ARTILLERY STREET WORKS, 
*Phone ViCtoria 0403. 


Carrs introduce a 
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is your pet a soft type ~ 
y 


- - ee - 


Do you punch it, stretch it or squeeze it? 

Are you concerned about the effect of this sort of 
treatment on its amenable behaviour ? 

To avoid your pet product developing unyielding 
habits from hard working you need only to trust 
your annealing to Birlec furnaces. 

Amongst the hundreds in use in the metal working 
industries there are types to suit most needs 

or, if not, a special design can be produced 

to match your own ideas. 

From box, bell, bogie, belt to pit, pusher, 
pull-through and roller hearth; with controlled 
atmosphere, forced convection, time-temperature 
control; electrically heated or gas fired; 

there is a proved Birlec design for every 
specification. 

Ask your pet typist to write to us for Publication No. 303. 


furnaces for every heat treatment 


AEI-Birlec Limited 


Tyburn Road: Erdington: Birmingham 24 
Telephone: East 1544 Telex No.: 33477 


sm/ e190 LONDON - SHEFFIELD - NEWCASTLE-ON-TYNE - GLASGOW - CARDIFF 
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the 
Cows 
come 
home... 


And even longer lasting, because this galvanised 


equipment has been heavily coated with protective 
zinc. The life of galvanised steel is directly 

related to the thickness of the zinc coating. 
Double the thickness means double the life—for 
only a fractional increase in cost. 


Insist on a minimum 2 oz zinc coating. 


Severn Zinc 


FOR GALVANISING 


CONSOLIDATED ZINC CORPORATION (SALES) LTD., LONDON W.1 
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Sell or Sink 


NCE again British industry has been the recipient of many exhortations 
O to “Sell or Sink”. During the past decade, British exports have risen 

by more than 55 per cent, but at the same time our share of world exports 
has declined steadily from 25-5 per cent to 17-3 per cent. To some degree this 
is explained by the fact that other countries, especially Germany and Japan, 
have regained their share of the market. Many British analysts, however, do 
not feel that this tells the whole story. They blame also the level of British prices 
and the attitude of our business men towards foreign markets, and feel that, 
until changes occur, our share of the markets will continue to fall. Historically, 
this country consistently has had a large surplus of what is termed “invisibles”— 
expenditure on shipping and earnings of that industry, income from foreign 
investments and the like; recently, however, this margin has been declining. 

Impatient at the continued holding back of economic growth because of 
concern for the balance of payments, critics of recent Government policy urge 
a different course. They argue that since export performance in the long run 
depends on having modern, competitive industry, and since domestic industrial 
investment is dependent largely on the course of home demand, an ultimate 
solution to the problem can be found only through pursuing a high rate of 
economic growth despite short-term consequences to the balance of payments. 
However much may be made of this line of reasoning, the Government cannot 
ignore the need to maintain foreign confidence in sterling. When short-term 
foreign money stops coming to London—and the movement has already abated 
—the deficit on current and long-term capital account will no longer be masked 
and the reserves of gold and convertible currencies will decline. Determined to 
keep any such development within moderate bounds, any Government is likely 
to avoid moves which might aggravate the payments deficit. 

Last week British industry was made aware of a new company, just formed, 
which is to supply what is known as a “‘sales factoring service”, which will provide 
in home and overseas markets the service of salesmanship. Such a service is 
better known in the United States, where a similar organization exists. The 
basis of this “service” is one of full credit insurance, book-keeping and debt 
collection for the seller, although this may be supplemented by the discounting 
of debts to assure immediate payment. Where overseas business is concerned 
the company would also supervise Customs formalities and help with the choice 
of sales agents and customers. The charge for this factoring service, it is under- 
stood, would range between 1 and 2 per cent of turnover. It is said that the 
development of this business will make it easier for the smaller firms to enter 
the export markets. For exporters, a most important question will be 
whether their business calls for the supplementary services offered in addition 
to those to be obtained from the Export Credits Guarantee Department. 
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Out of tbe 
MELTING POT 


tions at one and the same time 

may save time, but adds com- 
plications to the apparatus, the machine, the tools, etc., 
required for the job. The principle of combined opera- 
tions is so deeply ingrained, however, that only very 
seldom does one meet with attempts to balance it against 
the added complications which it involves. Where the 
principle is definitely harmful is in those cases in which 
the complications involved in performing several opera- 
tions simultaneously are sufficiently great severely to limit 
the use of the particular process or to rule it out altogether. 
Yet even in such cases, the influence exercised by the 
guiding principle is so strong that it effectively suppresses 
any consideration of the possibility of splitting up the over- 
complicated process into separate operations and per- 
forming them one at a time. Performing the operations 
separately will take longer, but would simplify matters and 
very often would give the same or even better results than 
the one-stage process, assuming, that is, the latter is prac- 
ticable. An example of such a process and of the stultifying 
effects of the principle of combined operations is the hot 
pressing of powdered materials ranging from metals to 
refractory oxides. The process consists of heating and 
pressing the powder in a die. Simple enough, until one 
comes to consider how to heat the powder to, say, 1,900°C. 
and what material to use for the die. Applying the prin- 
ciple of separate operations, matters could perhaps be 
simplified by performing the heating of the powdered 
material as a separate operation, the heated powder being 
transferred to the die (which may need preheating, though 
to a much lower temperature than the powder) and quickly 
pressing the hot powder. Alternatively, forming might 
be separated from the operation of applying pressure to 
the hot material: cold pressing and sintering being 
followed by heating in a suitable medium under pressure. 
Experiments in which specimens of rock salt and copper 
containing various types of defects and unsoundness were 
heated under moderate gas pressures of up to 50 atm. 
showed that a marked improvement could be achieved, 
the crystals of rock salt becoming transparent, and the 
copper developing a denser structure. 


One at a Time gore a number of opera- 


NTIL the arrival of atomic energy 
and of the various solid-state 
electronic devices, the purity of 
metals produced electrolytically was regarded in most 
cases as adequate and, by comparison with the purity of 
metals produced by furnace smelting, as excellent. It was 
only in the aluminium industry that satisfaction with the 
results of the electrolytic reduction process (in spite of the 
steady improvement in them, which resulted in a gradual 
improvement of the purity of commercial aluminium) did 
not lead to their being regarded as sufficient. A process 
was developed in which the commercial metal was sub- 
jected to a second refining electrolytic treatment, the 
process being operated on a scale that made the refined 
super purity aluminium available as an entirely new 
commercial grade of the metal. With other metals, 
circumstances were all much less propitious to the 
development of further electrolytic refinement treatments. 
With beryllium, for example, one always had the impres- 


Double 
Treatment 


sion that any idea of further refinement would have been 
viewed as rank ingratitude, given the fact that such an 
unusual metal, for which there were no immediate large 
scale applications, was made available at all, as a result 
of an electrolytic process which was quite difficult enough, 
thank you. This attitude became untenable once the 
atomic energy industry began to voice its demands for 
highly pure materials, including beryllium. Details of the 
development of an electrolytic process as a means of 
refining commercial beryllium have recently been pub- 
lished. After struggling through the difficulties associated 
with the laboratory and pilot plant operation of electrolytic 
processes with fused salt electrolytes, the development was 
successfully carried through to the works scale, on which 
the same type of cell as that employed for the electrolytic 
production of beryllium, an electrolyte of the same 
composition (40-50 per cent beryllium chloride and 60-50 
per cent sodium chloride) and an anode consisting of 
pressed beryllium rings threaded on to a graphite rod 
were used and large crystals of beryllium were deposited 
on a nickel cathode. The purity of the metal recovered, 


after the cell had settled down, was equal to that of 
beryllium purified by a single vacuum distillation. 


ECESSITY being the mother of 
some inventions, such inventions 
are perhaps almost more interest- 
ing as indications of the various necessities than for their 
own sake. Such patents, furthermore, provide indirect 
evidence that other earlier suggestions of how to meet some 
particular necessity have not proved really successful. 
They may also display ingenuity in working their way 
round earlier suggestions in order to achieve much the 
same, presumably, successful, result. Such circumnaviga- 
tion is certainly not the aim of yet another suggestion for 
the manufacture of improved blades for gas turbines and 
the like. Reading along and between the lines of the 
patent specification, one realizes that the inventors were 
aware of the cost and weight of blades made of special 
alloys resistant to heat and corrosion, the brittleness of 
ceramic blades, and of the shortcomings of cermet 
materials. Their suggestion is based on the idea of com- 
bining the advantages of ceramic and metallic constituents 
to a much more limited extent than that to which they 
are combined (it is hoped) in cermets. The metal (a heat- 
resistant alloy steel) is used in the form of a longitudinal 
insert or core which is formed approximately to the shape 
of the cross-section of the turbine blade and extends axially 
through it. The outer portion of the blade is made of 
ceramic material, either in one piece or, preferably, in the 
form of a number of flat pieces. Each of these has a cavity 
corresponding to the cross-section of the metallic core. The 
ceramic pieces can thus be fitted on to the core, a stack 
of them being built up and held tightly on the core. Thus, 
yet another way of combining a metal and a ceramic has 
been pointed out. Time and the appearance of yet other 
suggestions will show if further improvements in ways 


and means of combining such 

materials (always assuming they Spee 
have to be combined) are 

possible. 


But Not 
Last 
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IN AIRCRAFT 


Investigational Techniques 


By D. A. RYDER, M-Met., Dip.Phys.Met., A.C.T.(Birm.) A.1.M. 


(Continued from METAL INDUSTRY, 13 January 1961) 


URING 40 years of failure 
D investigation, over 75 per cent 
of the specimens examined by 
George! failed by fatigue. Fatigue 
failures are a particular problem in 
aircraft where the designer must limit 
the weight of his structure while 
endeavouring to maintain its strength. 
Airframes are complex structures and 

it is impossible entirely to avoid 
geometric and built-in stress concentra- 
tions which may be additive to the 
design loads. In any case, the designer 
has a difficult task in assessing the loads 
to which his aircraft will be subjected. 
For example, turbulence is generally 
worst at low altitudes. A short haul 
aircraft will be subjected to more 
fluctuations of stress due to take-offs 
and landings than a long range machine. 
Corrosive attack, which can accelerate 
fatigue failure, is more severe in the 
tropics than in Europe. In view of the 
complexity of the variables, it is not 
surprising that the fatigue problem is 
still of vital importance. When fatigue 
failures do occur, their diagnosis 
depends largely upon inspection of the 
fracture. A classic fatigue fracture is 
shown in Fig. 14. This is readily 
recognizable by: (a) the classic tide 
marks which’ represent successive 
positions of the propagating crack; (b) 


the absence of ductility in the region of 
fatigue fracture; (c) the progressively 
coarser texture of the fracture surface 
as the crack progresses. 

Besides recognizing fatigue failure, 
the fracture may provide other evi- 
dence. The centre about which the 
tide marks are roughly circumferential 
is the origin of the fracture. “Fir tree” 
patterns are also observed on fatigue 
fractures, and the apex of the tree may 


Right: Fig. 14— 
Classic fatigue frac- 
ture with well deve- 
loped ‘Tide Marks” 


roughly circumferen- 
tial about the origin 


Below left: Fig. 15— 
Fatigue fracture of a 
rotating cantilever. 
Two areas of fatigue 
have developed from 
origins O, and Q,. 
The plane of the frac- 
ture was normal to the 
major tensile axis of 
the specimen 


again be the origin of the fracture. If 
the crack front has changed the sign 
of its curvature during propagation, the 
“fir tree” may, however, point to the 
region of final tension. 


The Stress System 


It is usually possible to assess the 
type of fluctuating stress that has pro- 
duced failure. This is because the 
fatigue crack propagates on a plane 


Fig. 16—Torsional fatigue fracture of a steel 
propeller shaft showing helical fracture surface 
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Left: Fig 


17—Steel 


bolt fatigued in fluctu- 


ating shear 
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OF STRESSING 


A 
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normal to the maximum resolved tensile 
stress in the specimen. This is shown 
to be so for a rotating cantilever 
(Fig. 15), where the fracture surface is 
normal to the major axis of the shaft. 
A component that failed under fluc- 
tuating torsional stresses is shown in 
Fig. 16. Here the fracture surface is 
helical and again at right angles to the 
direction of maximum resolved tensile 
stress. A rather unusual case of a bolt 
which fatigued under the influence of 
fluctuating shear stresses is illustrated 
in Fig. 17. The fracture surface is 


Left: Fig. 18—Lug 
fatigue specimen in 
which the crack has_ Fig 
propagated on a plane 
of high shear stress 


conical and again normal to the axis of 
resolved tension. A fatigue crack may 
sometimes propagate on a plane of high 
shear stress. Recently, Stubbington® 
has shown this to occur in certain con- 
ditions with an aluminium-zinc-mag- 
nesium alloy tested in corrosion fatigue. 
It would seem that this mode of propa- 
gation is perhaps characteristic of very 
low magnitude fluctuating stresses. 
However, Fig. 18 shows one of a series 
of pin joint specimens fatigue tested in 
air at a high stress level (8 tons mean 
stress +7 tons, cycles to failure 11,140), 


Fig. 20—Aluminium 
alloy pin joint lug 
fatigued in fluctuating 
tension. The fracture 
origin at “O” is 
associated with heavy 
fretting damage pro- 
duced by a steel side 
plate 
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19—Fatigue fracture of a tubular spar at the geometric stress 
concentrator resulting from the ends of the internal plugs coinciding with 
the ends of the serrated hob plates 


and the fracture has propagated at 45 
to the axis of tension, i.e. in the maxi- 
mum shear direction. This case is 
particularly interesting, as the other 
specimens in the series tested at lower 
stresses showed normal propagation. 


Stress Concentrations 


In a great many cases, the fatigue 
crack that has caused failure of a com- 
ponent is found to have begun at some 
geometric stress concentration. The 
adverse effect of machining marks and 
sharp changes of section are well known, 
yet a surprisingly large number of 
service failures are still caused by them. 
An example of a built-in stress raiser 
in a tubular wing spar is shown in 
Fig. 19. The thick walled tube was 
serrated on its outer wall and similarly 
serrated hob plates were attached to it 
by transverse bolts. The tube ends were 
plugged by a fitting which acted as an 
attachment lug and also prevented flat- 
tening of the tube. Unfortunately, the 
plug terminated at a point coincident 
with the edge of the hob plate and the 
last serrations on the tube. Fatigue 
failures of the tube occurred at this 
large change of section. 


Fretting Fatigue 


Attrition, due to repeated small rela- 
tive movement between mating surfaces 
in intimate contact, is called fretting. 
The exact mechanism of the process is 
not understood, but it is well known 
that fretting can reduce fatigue life by 


a factor of as much as 10. In most 
(Continued on page 52) 
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Finishing Supplement 


Versatile Automatic Polishing 


EQUIPMENT FOR FINISHING WIDE VARIETY OF 


customarily envisaged, involves 

the manufacture of hundreds of 
thousands of parts of many types and 
of a wide variety of metals. Thus, for 
all popular makes of cars, high speed 
production on the flow-line principle 
has become the accepted means of 
achieving the high quantities required 
at competitive cost. Cost, however, is 
not the only, and may not, indeed, be 
the first, consideration in the manufac- 
ture of cars outside the popular range, 
and at Jaguar Cars Limited, of 
Coventry, quality of material and finish 
play an important part. This was 
emphasized in an earlier article in 
which the new plating lines were 
described (see METAL INDUSTRY, 23 
December, 1960, p. 515). 

In association with the new plating 
shop, an automatic polishing shop has 
been equipped to deal with the very 
high quantities of such small items as 
dome nuts, trim strips and the like, and 
some of the parts of irregular shape 
which justify specialized equipment. 
All the polishing machines installed are 
manufactured by W. Canning and Co. 
Ltd. Dome nuts are polished prior to 
plating on an automatic rotary machine 
with four polishing heads. The nuts 
are carried in jigs on the rotary table 
so that each nut rotates on its own axis 
as it passes successively beneath the 


A UTOMOBILE production, as it is 


AUTOMOBILE 


TRIM COMPONENTS 


Fig. 1—Single head machine for polishing irregular shapes such as long curved strips of beading 


four polishing mops. The machine has 
six stations and gives a production of 
some 360 nuts/hr. 

The work comes straight from the 
machine shop, and the four polishing 


Fig. 2—Conveyor type machine polishing brass radiator vanes 


heads are fitted with mops automatically 
fed with composition. The different 
grades of mops and composition used 
on each head enable the finished article 
to be taken from the unloading station 
and transferred direct to plating racks 
in the plating shop. 

Another machine, similar in type, but 
having eight stations and three polishing 
heads, is used for larger dome nuts. 

For irregular shapes, especially long 
curved items of trim such as brass 
beading, two machines each with a 
single polishing head have been adapted 
(see Fig. 1). 

These are termed “irregular” shape 
polishing attachments and are ideal for 
handling work of this type, which is 
normally difficult to handle owing to its 
shape and nature. Each attachment is 
fitted with a pressure roller and a 
driven roller, both rubber covered, and 
the work is placed on simple work 
fixtures carried on T section angle, 
which feed between the rubber covered 
rollers at approximately 9ft/min. The 
work passes beneath an adjustable 
polishing head and only one pass is 
needed to give a finish ready for plating. 
Whilst one trim is being polished, the 
operator is preloading a second work 
fixture, thus ensuring continuous output. 

There are two conveyor type 
machines. One of these is equipped for 
polishing brass radiator vanes (see 
Fig. 2). These are, in effect, curved 
channels which have to be polished all 
over the exterior surface prior to 
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assembly and plating as a complete 
grille. For this operation, a Canning 
“over and under” in line machine has 
been equipped with fixtures for holding 
the component and three “floating” or 
“follower” type heads are utilized for 
polishing the areas involved. 

The radiator vanes vary in length, 
but the radius is consistent and the 
work fixtures are adjustable so that any 
size of vane can be polished on the 
same fixture with the same mop setting. 
No. 3 polishing head polishes the 
curved area of the article; cam formers 
operating in conjunction with rollers 
enable the polishing head to traverse 
the curved area at a consistent pressure. 

The second conveyor is at present 
being used to polish straight, flat work 
and is similar in principle to the first 
conveyor, except that it is slightly 
longer and has four polishing heads 
(see Fig. 3). 

On each conveyor, one operator loads 
and unloads at one end of the conveyor 
and polishing composition is applied 
automatically. 

The conveyors have an _ infinitely 
variable rate of travel between 3 ft/min. 
and 15 ft/min. and outputs are very 
considerable. 

For steel arm-rest links, small plates 
and other flat components, a compact 
reciprocating table has been installed, 
this being complete with a balance type 
polishing head also fitted with recip- 
rocating mechanism to eliminate mop 
lines (see Fig. 4). This table has a 
3 ft. stroke which is infinitely variable 
in both directions between 3 ft. 6 in. 
and 13 ft. 6 in/min. The length of 
stroke can also be varied and, where 
necessary, the table can be stopped 
altogether or allowed to reciprocate over 
a small area for the purpose of con- 
centrating on bad marks in the metal. 


A magnetic chuck is used to carry 
the steel work, and mechanical fixtures 
are used to carry ash trays, etc. 

A second, larger, machine is also 
installed, having an 8 ft. stroke, for such 
work as bumper bar strip before 
forming and long lengths of extrusions, 
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Fig. 3—Conveyor- 
type machine with 
four polishing heads, 
equipped for 
handling long 
straight flat work 


etc. This machine has a fully adjust- 
able banding head suitable for carrying 
abrasive bands up to 10in. wide. 

Finally, there are two double-ended 
polishing spindles with idler backstand 
equipment for general use. 


An outstanding feature of these 


Fig. 4—Reciprocating table fitted with balance type head for smaller flat components 
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machines is that a consistent finish is 
obtained on the article being polished. 

One of the main advantages with 
these automatic machines is that semi- 
skilled labour can be used, thus 


enabling the valued services of skilled 


MULTIPLE GUN 


UNIT 


polishers to be put to use on difficult 
and complicated work such as 
assembled door frames, etc., which do 
not lend themselves to automatic 
polishing. 

Dust control equipment has been 


FOR 


TREATMENT 
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installed by Haddow Eng. Co., and all 
machines are adequately cowled. Duct- 
ing passes to a dust extraction plant 
made by Modern Industrial Ventilation 
and Oven Co. Ltd., capable of handling 
28,000 ft? /min. 


OF SMALL PARTS 


Conveyorized Automatic Spraying 


N many industries, the spray 

painting of small components calls 

for special equipment if unneces- 
sary handling is to be avoided, and to 
meet this need various devices have 
been designed to make this work more 
automatic. One of the most recent 
of these is a conveyorized automatic 
spraying machine introduced by Alfred 
Bullows and Sons Ltd., Long Street, 
Walsall, Staffs. In these machines 
each basic unit consists of a conveyor 
track; a spraying station comprising 
one spray gun, a gun traverse motion 
and brackets, and a downdraught 
exhaust system. 

Apart from the air required for 
spraying purposes, power is provided 
by two electric motors. One drives a 
gearbox via a 5-speed step cone pulley 
which, in turn, through a series of 
shafts and cams, drives the conveyor 
chain, operates the gun motions and 
also the automatic spray gun operating 
valve. The extent of the gun motion 


is determined by the profile of the 
appropriate cam, of which a standard 
range is available. The length of 
spraying time is infinitely variable by 
means of adjustable cams. Com- 
pressed air at 60 lb/in? is required to 
operate spray guns and valves. 

Dependent upon the rate of produc- 
tion required and the type of article to 
be sprayed, the unit can be fitted with 
a 2in., 3 in., 4in., or 6in. pitch chain 
into which workholders fit, and as 
standard has approximately 25 ft. of 
chain. This can be extended either 
when supplied or at a later date if 
required. Since, of necessity, work- 
holders will vary in size and shape, 
they are not included in the basic unit 
and are available as extras. On this 
machine, the conveyor is in constant 
motion, and guns, when spraying, 
follow the work targets. This reduces 
inertia problems and greatly simplifies 
the mechanism, entirely eliminating 
chain make-up devices. 


Automatic spray guns are rigidly 
mounted on the gun cylinder arms, 
which are hydraulically powered (via 
gearbox operated master cylinders). 
When it is necessary to change to 
articles of varying sizes, adjustment is 
quickly and easily effected by inter- 
changing or adjusting cam settings to 
cover gun motion and spraying time. 
Accurate changes to predetermined 
spraying angles are made simple by 
the incorporation of calibrated gun 
arms and mountings. If, by any 
chance, the hydraulically operated gun 
motion is jammed or impeded, a relief 
valve in the system allows for over- 
loading and no damage is sustained. 
Furthermore, the hydraulic system 
re-adjusts itself without disturbing the 
gun settings. 

The downdraught exhaust system 
is ducted vertically through the centre 
of the machine, opposite the spraying 
station. Paint-laden air is carried down 
to the easily removed castor-mounted 


Automatic spraying unit 
for small and medium 
components. The example 
shown is equipped with 
two guns, one above and 
one at the side of the 
work being sprayed 
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TABLE I—ESTIMATED PRODUCTION RATES 





Approx. rate 


Article 


Characteristics 





Aerosol cans 
Bottle tops 
Small balls 
Bobbins 
Cans 

Bell tops 


30 to 60 per min. 


Generally cylindrical 
components up to 
4 in. dia. « 8 in. high 





10 to 25 per min. 
Clock cases 
Glass-ware 


(10 in. dia. 


Switchgear boxes 


Larger play balls 


Rectangular components 
Small pressings 





5 to 10 per min. 
(24 in. dia. 
Car wheels 
Large cans 
Brake drums 
Axle castings 


Car dynamos 





Television tubes 
24 in. high 


| 
| 
| 
| 
| 


Carpet sweeper boxes 





separator, which incorporates an effec- 
tive system of circular baffles, and the 
exhaust air is then taken up and out 
to atmosphere. 

Extra gun motions can be fitted, and 
also an additional spraying station. If 
required, a water wash exhaust system 


Men and 


can also be provided. Centrifugal type 
exhaust fans, with necessary ducting, 
paint supply system and workholders, 
are all available as extras. 

A mechanical memory device is 
available as an optional extra. This 
automatically signals the machine when 


Metal Industry, 20 January 1961 


workholders are loaded or not, and 
thus provides a flameproof paint- 
saving device, also preventing unloaded 
workholders from being painted. 

A machine can be supplied with 
either 25 ft. of chain or a floor mounted 
conveyor for transportation to an 
unloading station, where air drying 
materials are used, or a stoving oven. 
Infinitely variable speed drives are also 
available. Any combination of these 
alternatives can be built into a standard 
unit at extra cost. Stoving ovens can 
be gas or electrically heated to suit 
customers’ requirements. 

A test machine at the manufacturer’s 
works is used to paint customers’ com- 
ponents to establish how many work 
stations and gun motions are 
necessary. 

An idea of the rate:size ratio pro- 
vided by the machine is given in 
Table I. 

All of the components listed in 
Table I can be sprayed on the standard 
drive unit machine, which has a 
driving sprocket diameter of approx. 
28 in. 

Where a machine is required to 
spray components over approx. 12 in. 
dia., a standard type drive unit, but 
fitted with a 42in. driving sprocket, 
would be supplied. 





It is reported that Sir John Cockcroft 
has been awarded the 1961 Atoms for 
Peace award, given annually as a 
memorial to Henry and Edsel Ford. 
Sir John was chosen not only for his 
skill as a scientist and director of scien- 
tific and engineering research, but also 
for his dedication to the concept of 
using the power of the atom for the 
benefit of mankind. He was a Nobel 
Prize winner in 1951. 

News from Murex Welding Pro- 
cesses Limited is that Mr. R. E. H. 
Bell has been appointed home sales 
manager in place of Mr. H. Martin, 
who retired last month. Mr. K. 
Leevers and Mr. P. Hobbs have 
been appointed assistant home sales 
managers (technical) and Mr. S. E. 
Smith has been appointed plant sales 
manager. 

Chairman of the United Kingdom 
Atomic Energy Authority, Sir Roger 
Makins, G.C.B., G.C.M.G., is repre- 
senting H.M. Government at the 
formal opening of the Canada India 
Reactor at Trombay, India, this week, 
and he is also taking part in a Sym- 
posium being held at Trombay at 
which he and Sir John Cockcroft are 
presenting Papers on aspects of the 
U.K. nuclear power programme. 

Overseas representative for Expan- 
dite Limited, Mr. I. M. Jeffrey has left 
London for a tour of North and West 
Africa. 

It is announced by Martonair 
Limited that Mr. M. R. Taylor has 
been appointed technical representa- 


tive for East Staffordshire, Derby, 
Sutton Coldfield, and northern Bir- 
mingham. 

Changes in their overseas organiza- 
tion have been announced by British 
Insulated Callender’s Cables Limited 
as follows:—Mr. C. Murray to be 
general overseas manager; Mr. C. A. 
Chidwick to be overseas manager 
responsible for the Middle East and 
the Near East; Mr. G. C. Knight to be 
overseas manager responsible for 
Australia, New Zealand, Canada and 
the United States, Central America, 
West Indies and South America, and 
Spain, Portugal and Gibraltar; Mr. 
A. F. Coventry to be overseas manager 
responsible for Europe, India, Pakistan 
and Ceylon; Mr. J. L. Woollett to be 
regional manager for Canada and*the 
U.S.A.; and Mr. W. F. North, while 
continuing as secretary of Telcon and 
Selborne Plantation Company Limited, 
and as general manager of Telcon 
Enterprises Limited, has become per- 
sonal assistant to Mr. Murray. 


Secretary to the Thermal Syndicate 
Limited, Mr. John C. Pipkin has been 
appointed to the board of that com- 
pany. He will continue in the position 
of secretary. 

After 50 years’ service with the 
company, Mr. A. S. Black, a director 
of The General Electric Company 
Limited and area manager for 
Scotland, has retired. He is succeeded 
by Mr. John S. Langlands, previously 
assistant area manager for Scotland. 


In place of Mr. N. G. Welch, who 
has resigned from the board, Mr. 
Graham Firth has been elected chair- 
man of Metal Mouldings. Mr. Slater 
has been elected a director, and Miss 
E. M. Young a special director. 

Appointments to the board of 
George Kent Limited have been 
announced as follows:—Mr. R. G. 
Kent to be deputy chairman, and Mr. 
W. A. H. May to be assistant 
managing director. 

It is understood that Smiths 
Industrial Division have appointed 
Mr. Haydn Hollyman as area repre- 
sentative for the Midlands, to replace 
the late Mr. P. V. Scholes. 

It is reported that Mr. H. B. Morris 
has been appointed to the board of 
Wickman Limited. 

Retiring today as an _ executive 
director of Metallisation Limited, Mr. 
W. E. Ballard, F.R.I.C., F.I.M., will 
still remain on the board of that 
company, and also on that of Charles 
Clifford Limited. 


Joint managing director of G. A. 
Harvey and Company (London) 
Limited, Mr. D. K. Fraser has been 
appointed managing director. Mr. 
H. E. Cooper has relinquished his 
appointment as joint managing director 
but remains a member of the board. 

Managing director of Guest, Keen 
and Nettlefolds (South Wales), Ltd., 
Mr. N. R. R. Brooke has been 
appointed a director of Guest, Keen 
and Nettlefolds Limited. 
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PHYSICAL PROPERTIES 


Sintered Reactor Materials 


earth oxides —a useful control 

material for nuclear reactions— 
is now available in a pure, homo- 
geneous, and easily workable form. 
Formerly, wide use of such combina- 
tions, possessing important nuclear 
properties, were limited by fabrication 
difficulties. In alloying, even small 
amounts of these additives so embrittled 
aluminium as to render the end product 
virtually unworkable. 

The Sinterwrought process, a powder 
metallurgy technique, developed by the 
Sintercast Division of Chromalloy 
Corporation (Yonkers, New York), is 
claimed to give a product so dense that 
its physical properties equal or exceed 
those of a cast and wrought alloy of the 
same composition. For example, Binal, 
boron carbide uniformly dispersed in 
an aluminium matrix, can be produced 
in continuous strip form which may 
be wound into coils and cylinders, or 
fabricated into countless other shapes. 
On the other hand, conventional 
powder metallurgy methods produce 
materials which may be porous, brittle, 
and weak. 

Because of its affinity for neutrons, 
boron is widely used for controlling pile 
reactions. Binal, with up to 5 per cent 
boron, is most often used as a “burn- 
able poison”, to reduce reactivity when 
starting the nuclear cycle. Compo- 
sitions containing up to 12 per cent 
boron carbide (by weight) are used for 
shielding or controlling pile reactions. 
For even greater neutron absorption, 


gp ye plus boron or rare 


the isotope boron-10 can be substituted 
for boron. 

Other materials produced by this 
process, combining rare-earth oxides 
with aluminium, are used for experi- 
mental nuclear work, control rods, 
shielding, or reflectors. Relatively 
inexpensive composites containing 
oxides of such unusual metals as 
dysprosium, gadolinium, samarium, 
europium, or holmium are being 
produced. 


Solid State Composites 


Sinterwrought products are sintered 
and worked composites, consisting of a 
high-melting phase uniformly dispersed 
in a metal or alloy matrix. The process 
is applicable to compositions containing 
up to about 30 per cent (by volume) of 
dispersoid, usually an oxide, carbide, 
boride, or intermetallic compound. 

Because these composites are 
duced from elemental metal, alloy, 
or mixed powders by a solid state 
process, extremely close tolerances in 
composition are possible. Compared 
to the usual alloying technique, which 
involves melting and casting, there is 
virtually no loss of constituents due to 
volatilization or segregation. Accuracy 
of the final composition, therefore, 
depends only on the care in weighing 
out ingredient powders, permitting 
high precision, and easily reproducible 
results. 

A tolerance of +0-01 per cent, almost 
the limit of chemical analysis, may be 


pro- 


obtained with a dispersoid content of 
about 5-0 per cent (volume). 

Another advantage is the fact that 
production by solid state powder metal- 
lurgy guarantees purity of composite. 
Constituents are never molten, so that 
there can be no absorption of foreign 
matter from addition agents, atmo- 
sphere, or mould materials. Therefore, 
production of reactor materials with 
specified neutron capture cross-sections 
presents no problem. 

Of equal interest in nuclear tech- 
nology is particle size of the neutron- 
absorbing constituent. Capture of free 
neutrons and consequent regulation of 
the pile, is affected by the spacing, 
or mean free path, of the dispersoid 
phase. 

The powder metallurgy techniques 
employed in the Sinterwrought process 
permit easier regulation of particle size 
and closer control over microstructure 
than are possible by conventional 
melting and casting. 

Ordinary melting procedures also fail 
when two or more constituents in a 
desired composition are mutually 
insoluble. Even if the dispersoid phase 
is totally or partially soluble, conven- 
tional alloying may cause embrittle- 
ment, resulting in a product which is 
difficult to fabricate into usable shapes. 
Powder metallurgy, however, extends 
the range of materials, permitting the 
use of almost any ingredient, whether 
or not fusible, soluble in the matrix 
metal, or unstable at fusion tempera- 
tures. Alloy compatibility is no longer 


Left: Flexible enough to be wound into a coil, Binal sintered and 


wrought material, 
aluminium matrix 


Below : Even when 
not fracture 


consists of boron uniformly dispersed 


inoan 


subject to severe twisting a strip of Binal does 
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a problem, allowing the nuclear 
designer to choose constituents accord- 
ing to his needs. 

The composites offer an additional 
advantage in being unusually homo- 
geneous. Special blending techniques 
ensure thorough mixing of ingredients, 
even if they differ greatly in density. 
Once uniformly mixed, the dispersion 
is unaffected through all subsequent 
operations of sintering and working. A 
nuclear test on a Binal strip, about 
200 ft. long, showed a variation of only 
0-003 per cent in boron content from 
one end to the other. 

The first step in the process is care- 
ful weighing of the constituents, to 
ensure the exact composition desired in 
the final product, and thorough mixing 
in special mills. Measured portions of 
the mixed powders are then formed 
into “green” compacts or billets, using 
hydrostatic or other modern presses. 

Next, the compacts are sintered at a 
temperature below the melting point of 


any constituent. During this time, a 
diffusion process bonds the metal 
particles to form a solid, though porous 
composite. To achieve full density, the 
compacts are hot-worked a few times. 
After all residual porosity has been 
eliminated, the material is very ductile, 
and possesses excellent physical 
properties. For example, Binal with 
a boron content of 0-1 to 0-4 per cent 
has a tensile strength of 20,000 to 
30,000 Ib/in*, depending on the degree 
of cold-working it has undergone. 
Under intense radiation, it will even 
gain slightly in strength, but decreases 
somewhat in ductility. 

Final fabrication involves cold-rolling, 
sizing, slitting or machining, to form 
the end product. Binal is_ usually 
supplied as foil, up to }in. thick by 
5ft. wide, and 10 to 12ft. long. All 
the composites can be ordered in many 
different shapes; tubes, strip, foil, or 
plates are readily fabricated. A typical 
custom product is a bushing made from 
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gadolinium oxide and type 2A alu- 
minium, 4in. diameter by jin. long, 
with a wall 0-041 in. thick. 

The powder metallurgy techniques 
are equally applicable to matrix metals 
other than aluminium. For example, 
stainless steel is preferred to aluminium 
for many nuclear applications because 
of its superior high - temperature 
properties, and resistance to oxidation 
in pressurized water reactors. Stain- 
less steel has not been widely used as a 
matrix metal because of its suscepti- 
bility to embrittlement by boron, but 
the Sinterwrought solid state process 
greatly reduces this tendency. In 
addition, powder metallurgy permits 
control over microstructure, such as 
selection of optimum particle size and 
spacing, to decrease danger of embrittle- 
ment after radiation. Rare earths can 
also be dispersed in stainless steel to 
form a whole series of new reactor 
materials with unique properties and 
possibilities. 


Oxidation Prevention During Forming 


used in aircraft production to 
prevent oxidation and material 
loss during thermal-treatment has been 
developed by the Aeronautics Division 
of Chance Vought, Dallas, Texas. 
Patent applications are pending on the 
process, in which copper or aluminium 
is sprayed on a metal before treatment. 
The copper or aluminium produces an 
oxide coat which protects the metal 
part from damage during hot forming, 
stress relieving, heat-treating or anneal- 
ing. The precoat forms a lubricant for 
subsequent forming, stops oxidation of 
the metal and is easily removed. 
Many close-tolerance parts were 
previously rejected because of metal 
loss from 0-002 to 0-012 in. during stress 
relieving. With application of the new 
precoat, loss of material is maintained 
between 0-0001 and 0-005 in. 
In addition to various ferric materials 
and ferrous alloys which may -be pro- 


A METHOD of precoating metals 





tected by the coating, the process is 
valuable in protecting metals like 
beryllium, niobium, molybdenum, 
rhenium, tantalum, tungsten, vanadium 
and zirconium, as well as nickel alloys. 

The spray coating is applicable to 
any metal with which aluminium or 
copper is non-alloyable. The solution, 
as an example, may comprise aluminium 
pigment paste powder or flake dissolved 
in lacquer and lacquer thinner, or the 
coat may be aluminium or copper oxide 
sprayed on. During the thermal treat- 
ment, the original aluminium or copper 
is decomposed into an oxide and the 
organic binder is burned out. 

The maximum temperature to which 
metal parts may be thermal-treated is 
controlled by the melting temperature 
of the coating material. In the case of 
aluminium oxide precoat this is 2,050°C. 
and 1,235°C. for copper oxide. 

In subsequent experience with the 
process, the company found that the 


Applying an alu- 
minium precoat to a 
titanium shroud 
stiffener for a Vought 
F8U-2N fighter air- 
craft 


aluminium metal spray was successful 
in protecting steel and stainless steel 
brazing retort envelopes and boxes 
from oxidation at elevated temperatures 
up to 1,100°C. Previously, the retorts 
had to be cleaned of heat scale by sand 
blasting and vapour honing after each 
brazing cycle. The aluminium spray 
changes to oxide, providing such a 
good coating that retorts can be made of 
cheaper material than stainless. As the 
aluminium oxide coating wears to the 
basic metal, it can be removed by a 
sodium hydroxide method for a re- 
application of the aluminium spray, 
protecting the retort indefinitely from 
oxidation or scaling. 

Before developing its spray method 
of protecting metals, it was found that 
processes for stress relieving or pickling 
were inadequate for mass production of 
thin parts, such as titanium, which must 
be maintained at a precise thickness. 
Hydrogen embrittlement, also, was 
introduced during the nitric-hydro- 
fluoric pickling bath. 





Passivation of Copper 


URFACE films which greatly 
enhance resistance to corrosion 


and discoloration by salt droplets, 
perspiration and indoor atmospheric 
pollution can be produced on copper 
and its alloys, particularly the brasses, 
by the use of certain additives to a 
sodium-dichromate-sulphuric acid bath. 
In the process which, according to 
N.R.D.C. Bulletin, is the subject of a 
patent application, the film causes a 
change in surface appearance, and 
such films, the thicknesses of which 
can be controlled by other additions to 
the bath liquor, may assist the better 
adherence of transparent lacquers to 
ornamental brass goods. The articles 
to be treated are dipped in the bath 
liquor for 5-10 sec. 
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New Plant & Equipment 





Plate Shearing 


UITABLE for high speed produc- 
S tion methods, a range of precision 

guillotine shearing machines, 
known as Series 25, has been introduced 
by Rushworth and Co. (Sowerby 
Bridge) Ltd., Sowerby Bridge, York- 
shire. 

The machine produces a very clean 
sheared edge by virtue of the fact that 
the slide moves downwards and back- 
wards simultaneously on the downward 
stroke, as the slideways have a 2 
forward slope. The blades, which are 
of the finest quality alloy steel, have 
four cutting edges. The bottom blade 
is mounted on a blade block, which is 
adjustable over its full length to permit 
accurate setting of the blade clearance. 

An electric motor with high slip 
characteristics is mounted co-axially 
with the worm shaft and flywheel, and 
the drive is transmitted through a 
multi-jaw dog type clutch released by 
a solenoid-operated plunger controlled 
by a foot switch at the end of a flexible 
armoured cable, a feature which is par- 
ticularly useful when dealing with large 
plates. Alternative controls, such as 
push buttons, mounted on the machine 
or on a pendant, can be fitted if 
preferred. 

The standard hold down is of the 
plunger type, mechanically operated, 
each plunger being individually spring 
loaded. A_ hydraulic system with 
plungers operated from a master cylin- 
der can be supplied as an alternative. 

Two support arms are fitted to the 
front of the table and a squaring arm, 


with two swing stops in a length to 
suit the particular application, can be 
provided. A precision back gauge with 
direct reading dial indicators can be 
fitted in place of the standard back 
gauge. 

A waste chute of a length suitable for 
the operating requirements is fitted to 
push cut-off blanks away from the 
machine. 

The Rushworth Series 25 precision 
guillotines are supplied in models with 
a mild steel capacity ranging from 
6 ftx}i in. to 12 ftx} in. Speed of 
operation is 60 strokes/min. 


Level Control 


COMPACT conductivity operated 
A liquid level controller, known 
as the “Resistron”, has been 
introduced by Thomas Industrial Auto- 
mation Limited, of Altrincham. The 
equipment does not involve any moving 
Parts in or on the containers, and a full 
range of electrodes is available in two 
forms. 

This instrument is available as a fixed 
sensitivity instrument high or low level, 
or fitted with a continuously variable 
sensitivity control and high/low change- 
over switch. 

The “Resistron” is intended for use 
with any conducting liquid, provided 
the specific resistance does not exceed 
50,000 ohms/c.c. It is ideal for the 
control of various types of acid and 
controlling the level of water in feed 
tanks, etc. In conjunction with a high 


Right—The Jaggi type M.F.57 thread whirling machine 


Below—Rushworth Series 25 precision guillotine shearing machine 


temperature electrode it can be used 
for boiler level control and will give 
audible and visual alarm as well as 
taking corrective action when the water 
in an unattended boiler has fallen to a 
dangerous level. 

Two electrodes can be used with one 
controller to give high and low level 
alarm or control facilities. A special 


range of electrodes is available for all 
types of industrial application. 


Thread Whirling 


ESIGNED for use in small 
D production runs, and easily 
operated by unskilled labour, 
the Jaggi type MF 57 thread whirling 
machine enables precision internal and 
external left- and right-handed threads 
to be cut by means of tungsten carbide 
tools whirling round the workpiece. 
The work is clamped in chucks or 
spring collets, and may be supported 
by a tailstock rest. The screw-cutting 
operation is synchronized with the 
rotation of the work-spindle and the 
longitudinal movement of the cutter 
head, the latter being controlled by a 
lead-screw and a set of gears, both 
interchangeable. The pitch of the 
lead-screw being larger than the 
required profile, different threads 
may be obtained with the same lead- 
screw. Non-productive movements are 
generated by two cams, which may be 
used for a large number of different 
components. 
Various speeds of the cutter head are 
obtainable using a set of interchange- 





able pulleys, while an _ electronically 
controlled driving gear permits stepless 
variation of the speed of revolution of 
the workpiece. 

The four tungsten carbide tools may 
be set longitudinally and vertically by 
means of an optical device. Three 
sizes of adjustable standard toolholders 
are supplied for externally threading 
components from 0-8 to 2-4 in. in 
diameter. For diameters greater than 
2-4 in., non - adjustable toolholders 
adapted to the workpiece should be 
used. 

Threading may be started without 
any previous recessing. Moreover, it 
is possible to start the thread at any 
given point of the workpiece, since the 
work spindle always stops at the same 
place. Miulti-pitch threads—-with 2, 3, 
4, 5, 6, 10 or 12 starts, may be cut by 
altering, manually or automatically, the 
angular position of the work spindle at 
the end of a thread. 

In addition to standard accessories, 
a variety of special accessories is 
obtainable, including an automatic 
feeding attachment, automatic dividing 
attachment for miulti-pitch threads, 
cams for left-hand threads, and 
special cams for accelerated non-pro- 
ductive movements (thread-cutting with 
recessing). 

Sole agents in the United Kingdom 
for the Swiss manufacturers (Charles 
Jaggi Machine Tools) are Vaughan 
Associates Ltd., 4 Queen Street, Curzon 
Street, London, W.1. 


Welding 


ing positioners was introduced 
recently by 
Interlas Limited, of Ampthill, Bedford. 
These machines are made by Tehreg of 


A "ts b= of variable speed weld- 


to this country 


Germany, and ten models cater for 
maximum loads of 33 lb. up to 10 tons. 

The bench model DB 15 has a 
capacity of 33 lb. and and infinitely 
variable speed range of 0-3 to 3 r.p.m. 
with a foot-operated remote control for 
“stop” and “start”, so that the operator 
has both hands free for welding. 

A 12in. diameter slotted top plate 
has a built-in earthing attachment, and 


Large welding 
positioner, 
D.B. 10,000, 
marketed by 
Interlas Ltd. 


can be tulted and locked throughout 
360° of movement. A_ switch for 
“forward” and “reverse” motions is 
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provided on the front of the machine, 
along with screw-out fuses. 

At the other end of the range, the 
10 ton model DB 10,000 has a speed 
range of 0-06 r.p.m. to 1-2 r.p.m., a 5 ft. 
square top plate tilting at 0-5 r.p.m. 
through heavy duty twin tilting segment 
gears, and a 750 amp. earthing attach- 
ment. Remote controls, foot-operated, 
can be provided for “stop” and 
“start” motions of rotation and tilting, 
or, alternatively, push-button remote 
controls for “forward”, “stop”, 
“reverse”, “fast—slow” for rotation and 
“up” and “down” for tilting. 

Between these models come positioners 
for maximum loads of 2 cwt., 5 cwt., 
1 ton, 14 tons, 2} tons, 34 tons, and 
6 tons. 

Complete jigs for the automatic 
welding of small cylinders are also 
obtainable, consisting of rotating equip- 
ment and supports for the welding 
head, with all necessary electronic 
controls. 


Improved Niobium Alloys 


GROUP of niobium alloys con- 
A taining tungsten and titanium 

has been developed by Union 
Carbide International Company in an 
effort to improve the strength and 
oxidation resistance of niobium. 

Several of the alloys developed in 
the studies reported have been pro- 
duced in experimental quantities. 
These include Cb 7 (65 Nb-7 Ti-28 W), 
Cb 84 (70 Nb-7 Ti-20 W-3 Mo) and 
Cb 16 (65 Nb-10 Ti-20 W-3 V). Alloys 
with a low thermal neutron capture 
cross section include Cb 22 (94 Nb- 
3 Al-3 V) and Cb 24 (87 Nb-7 Ti- 
3 Al-3 V). 

Maximum oxidation resistance in 
niobium-tungsten-titanium alloys was 
obtained through a _ compositional 
range of 5 to 15 per cent titanium by 
weight and in excess of 15 per cent 
tungsten by weight. Although the 
oxidation rate of these alloys is reduced 
one-hundredfold in comparison with 
pure niobium at temperatures above 
1,204 C., they are sensitive to oxygen 
contamination. The oxidation resist- 
ance is sufficient, however, to allow 
short-time service in air at high tem- 
peratures provided that structural 
ductility after service is not important. 

The alloys were found to be fabric- 
able and to have ultimate tensile 
strengths in excess of 40,000 lb/in* at 
1,204°C. The effects of additions of 
other elements such as vanadium, 
molybdenum, chromium and _2zir- 
conium were also investigated. 

Zirconium was found to improve 
high-temperature strength but reduce 
oxidation resistance. Molybdenum and 
vanadium markedly reduced surface 
oxygen embrittlement but also limited 
the temperature range in which the 
alloys resisted oxidation. 

With regard to the _ niobium- 
aluminium-vanadium alloys, it was 
found that the addition of small 


amounts of aluminium and vanadium 
to niobium improved the oxidation 
resistance by stabilizing a protective 
layer of niobium oxide. As little as 
3 per cent each of the two elements 
produced a fifty to hundredfold 
improvement over the oxidation resist- 
ance of pure niobium in the tempera- 
ture range of 816°-1,204°C. Additions 
of titanium gave further improvement 
in oxidation resistance but lowered the 
strength, while zirconium additions 
had the opposite effect. Titanium 
additions had an adverse effect on 
stress rupture properties. The niobium- 
aluminium-vanadium alloys had good 
resistance to Oxygen contamination of 
the surface metal. 





Investigational Techniques 
(Continued from page 44) 


cases of fatigue failure in aircraft struc- 
tures there is some evidence of fretting. 
Fretting product in many cases is visible 
on the fracture surface and it may well 
be that this affects the early stages of 
crack propagation. A fretting fatigue 
failure in a lug that was part of a pin 
joint assembly fatigue tested in push 
pull is shown in Fig. 20. The fretting 
on the face of the specimen was caused 
by the side plates. Fretting has trans- 
ferred the point of failure from the 
thinnest section across the hole to a 
much larger section. Fretting usually 
produces a multiplicity of cracks, only 
one of which propagates. ‘The crack 
that does propagate is usually at the 
edge of the fretted patch. 


References 
<<... 2 Stubbington; Unpublished 
M.O.S. Report, May, 1958. 


To be concluded) 
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Industrial News 


Home and Overseas 





New Plant for Nickel Brighteners 


For the production of raw materials for 
six of their nickel brighteners, Electro- 
Chemical Engineering Company Ltd. 
have built at their Woking factory a 
completely new manufacturing plant. The 
majority of the plant is used for the 
manufacture of the _ constituents of 
brighteners used in the bright nickel 
process. The equipment in this plant 
consists of a number of stainless steel 
steam jacketed reaction vessels, rubber- 
lined purification tanks and rubber-lined 
intermediate and bulk storage tanks: the 
inter-connecting pipework is also rubber 
lined. The brighteners are manufactured 
in batches from readily available raw 
materials in the stainless steel reaction 
vessels which are fitted with glass con- 
densers for reflux distillation operations 
On completion of the reaction, the crude 
products pass into the rubber-lined puri- 
fication tanks, where they are treated, 
purified and then filtered to the inter- 
mediate storage tanks 

The brighteners are then held in 
the intermediate storage tanks until they 
have been approved by laboratory analysis 
and plating tests, after which they are 
pumped to 8,000 gal. bulk storage tanks 
When required, they are then pumped to 
further storage tanks, from where they 
are dispensed into containers for despatch 
to customers. The use of stainless steel 
and rubber-lined equipment in_ the 
various process stages has been found 
essential in order to maintain product 
purity and to resist corrosion of the 
equipment. 

The building, attached to the main 
factory, is constructed of brick and has 
acid-resistant flooring, while the internal 
walls are glazed to a height of 8ft. A 
comprehensive fume extraction system 


has been installed and removes noxious 
fumes from the tops of all condensers, 
vessel openings and purification tanks. 
As inflammable raw materials are used, 
all the electrical equipment and fittings 
are of a flameproo! type. 


An Acquisition 

Through its subsidiary, Firland Metals 
Ltd., the Firth Cleveland Group has 
acquued Quirk, Barton and Burns (St. 
Helens) Ltd., makers of sheet lead, lead 
pipe, solder, laminated lead, and other 
products. Primarily, the acquisition was 
made to reinforce R. E. Roberts and Son 
Ltd., another company in the lead divi- 
sion of the group. 

This acquisition means that the group 
will have three lead and lead alloy 
production centres strategically placed 
throughout the country, and thus will 
provide service adequate to meet the 
increasing demand that is being 
experienced from the building, chemical, 
atomic and other industries. 


Metals Market for Buenos Aires 


According to news from Buenos Aires, 
a non-ferrous metals futures market is to 
start operations there immediately. This 
is believed to be the third market of its 
type in the world, and its sponsors hope 
it will, in time, give considerable stimulus 
to mining 

During the formal inauguration of the 
bourse, the President of the board, Senor 
Angel Pisano, said that the Argentine 
mining industry would enjoy greater 
credit facilities and would, therefore, be 
greatly encouraged; that operations closed 
on the market would be registered under 
the responsibility of brokers and 
interested firms, and that operations 
concluded during the bourse’s trading 


Stainless steel reaction vessels and glass condensers at the Woking factory of Electro-Chemical 


Engineering Company Ltd. 





hours would have the binding obligation 
of formal contracts. 

The market is requesting that contracts 
arrived at during trading hours and 
entered in the market books be exempted 
from the stamp tax. The market is start- 
ing aS a joint stock company with a 
capital of 1,000,000 pesos. At the outset 
only residual stocks are likely to be 
offered for sale, but it is hoped that the 
market will, in time, become a standard 
centre of operations. 


Australian Mineral Outlook 


A noted mining authority and deputy 
chairman of Consolidated Zinc Pty. 
Limited, Mr. M. A. Mawby, has said that 
recent developments in the Australian 
mining industry indicated that more 
mineral, oil and natural gas discoveries 
would be made soon. 

Australia’s future progress would be 
accelerated by the establishment of some 
giant mining operations in the ‘most 
remote areas of the continent. Develop- 
ment of the huge bauxite deposits in the 
Cape York Peninsula would begin next 
year. Australia’s total reserves of bauxite 
were greater than any other continent in 
the world, Mr. Mawby said. The relaxa- 
tion of the export ban on iron ore would 
increase the search for more deposits. 


Bauxite in Sierra Leone 


Bauxite mining is likely to begin in the 
south-western province of Sierra Leone 
next year, according to an _ official 
announcement. The discovery of ore was 
made last year by the Geological Surveys 
Department and, after further investiga- 
tion, the Swiss Aluminium Company, of 
Zurich, took out a prospecting licence. 
Some 250 drill holes were sunk in the 
Mokanji Hills area. They show that 
bauxite occurs in a narrow band over a 
length of 18 miles. Samples have been 
collected and shipped to Germany for 
washing trials to determine the most 
suitable washing plant to be installed in 
Sierra Leone to produce high-grade ore. 


An Industrial Tool 

Under this heading in our issue of 
January 6 (p. 14) we referred to a new 
industrial tool which has been introduced 
by Firth Cleveland Tools Ltd. We are 
asked by that company to state that this 
tool will not be available until the middle 
of February. 


Aluminium Cable Sheathing Presses 


During the past few months, Schloe- 
mann Aktiengesellschaft, Dusseldorf, have 
received from Japanese cable producers 
orders for four of their fully-automatic 
aluminium cable sheathing presses. This 
brings up to 21 the total number of these 
presses either supplied or in the course 
of construction. 

Cables of any desired length can be 
sheathed on these presses. Through the 
automatic die adjuster, the thickness of 
the cable sheath is maintained constant, 
even when there are intervals in the 
extrusion process, either for loading a 
fresh supply of billets or in the event of 
troubles. Cable cores served with tem- 
perature - sensitive insulating material, 
such as polyethylene or styroflex, can be 
sheathed in unlimited lengths, which is 
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made possible by a dependable heat- 
protective arrangement for insulated 
cores. 

Production Agreement 

An announcement has been made by 
Tube Investments Ltd. that they have 
concluded an agreement with Techne 
(Cambridge) Ltd. for rights to manufac- 
ture a micro-tensile testing machine 
developed by the Tube Investments 
Research Laboratories, near Cambridge. 
The machine now deals with single 
crystal “whiskers” often too small to 
resolve with the naked eye. 

It employs a torsion balance to apply 
loads of 1 mg. to 400 gm. to specimens 
with cross-sectional areas down to one 
5,000 millionth/in*, and it measures by 
optical and mechanical means extensions 
in the specimen to a,few Angstrom units 
to 15mm. It can readily be adapted for 
tests im compression, tests in special 
atmospheres, and for thin film testing. 


The Leipzig Fair 

More than 200 British firms will be 
showing their goods at this year’s Leipzig 
Spring Fair, many of them for the first 
time, compared with 1960, and floor space 
for the British exhibitors has nearly 
doubled. The Fair opens on March 4 
next and lasts for 10 days. 


Aluminium Passenger Stairs 

An improved form of passenger board- 
ing stair for use with their aircraft at 
London and other airports is now being 
used by Pan American World Airways. 
This is the Edghill “Autostair”, a tubular 
structure enclosed in aluminium sheet 


and mounted on a Karrier commercial 
vehicle chassis. The unit is self-propelled 
and speeds up the loading and unloading 


of passengers from an aircraft. 

The stair treads are of Noral aluminium 
alloy treadplate, supplied by Alcan Indus- 
tries Limited, who also supplied the Noral 
aluminium sheet which encloses the unit. 
The treadplate, which has a_ raised 
lozenge pattern and is extremely durable, 
provides a good foothold under all con- 
ditions and also assists in reducing the 
weight of the structure. It is understood 
that Pan American have eighteen of these 
units in service at various airports 
throughout the world. 


Lightweight Cutting Blowpipe 

As from February 1 next, the “Firefly”, 
British Oxygen’s new ultra-lightweight 
hand cutting blowpipe, becomes generaily 
availablé. This unit weighs only 12 oz. 
and can cut mild steel up to j in. thick. 
Initially, nozzles will be available for use 
with acetylene, but the early introduction 
of a range of propane nozzles is also 
planned. The blowpipe and its acces- 
sories are supplied in a plastics carrying 
case 


Biils of Lading 

Uniformity in bills of lading has been 
under discussion by the British Liner 
Committee and the British Shippers’ 
Council. The possibility of having a bill 
of lading form of standard size and layout 
long advocated in many quarters has been 
brought a stage nearer following on further 
discussions now taking place between the 
British Liner Committee and the British 
Shippers’ Council. The Shippers’ Council’s 
proposals have been embodied in draft 
forms using the International Ad4 size, 
lengthened so as to meet the requirement 
of some shippers for more space for cargo 
details. The sizes under consideration 
have been: 


International A3—approximately 11 in. 
x 16} in.; International A4—approximately 
84 in X 11; in.; B.S.C. A4—approximately 
84 in x 164 in. 

The first draft of a proposed form has 
already been widely circulated to members 
of the British Shippers’ Council, as a result 
of which a number of modifications were 
made. The International standard sizes 
have been used as a basis for discussion 
because these sizes are becoming more and 
more widely used internationally, particu- 
larly in the Scandinavian countries. ‘1 here 
can be no doubt of the advantages to 
exporters in having a standard size and 
layout of bill of lading and, of course, 
other export documents, and shipowners 
are also aware of the benefits to be derived 
from a wider use of stanaardization and 
mechanization in the production of their 
own documents 


Instrumentation 

A one-day Conference has been arranged 
by the Society of Instrument Technology 
and The Birmingham Productivity Asso- 
ciation, to be held at the College of Tech- 
nology, Birmingham, on Wednesday, 
March 29 next. The Conference is aimed 
at the small to medium sized manufac- 
turer, and the object is to show the various 
aspects of instrumentation which will 
increase productivity profitably. 

The lectures at the Conterence will 
stress (a) increased productivity using the 
same labour force; (b) consistent quality 
of products by controlled measurement; 
(c) reduction of scrap, during processing, 
by in-line inspection, including non- 
destructive testing. 

To introduce the managements of the 
manufacturers to instruments, an exhibition 
has been arranged with the Conference, at 
which instruments which are discussed 
during the day are exhibited. Potential 
users will be able to discuss their ideas 
with instrument experts. 


World Tin Position 


World mine production of tin-in-con- 
centrates was estimated, by the Inter- 
national Tin Council’s Statistical Bulletin 
for December to have fallen slightly in 
October to 13,500 tons, compared with 
13,800 tons in September. On_ the 
assumption that output continued at 
approximately this level in November and 
December, world production for 1960 
could provisionally be put at 158,500 tons 
as against 141,000 tons in 1959. (These 
estimates excluded Soviet production, but 
included Chinese output, reckoned at 
24,000 tons.) 

World smelter production of tin metal, 
including estimated production in the 
United States, fell from 14,800 tons in 
September to 13,500 tons in October. On 
the basis of the available figures it seemed, 
according to the Bulletin, likely that 1960 
world output, exclusive of Russian produc- 
tion, exceeded world mine production by 
over 10,000 tons, reflecting the marked 
drawing down of stocks. 

World consumption of primary tin metal 
was estimated to have remained virtually 
unchanged during September at 15,500 
ton® Provisional stocks of tin in the 
Congo amounted to 1,450 tons at the end 
of September. 

At the end of October, stocks of tin- 
in-concentrates in the Federation of 
Malaya and Singapore were 7,683 tons, as 
against 7,401 tons a month earlier; the 
Federation of Nigeria 594 tons, compared 
with 231 tons; and Thailand 772 tons, 
compared with 585 tons. Stocks at 
smelters in Belgium and the United King- 
dom were higher in October, but by the 
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end of November, U.K. smelter stock 
figures had fallen back to 1,542 tons as 
against 1,761 tons a month previous. 

Stocks of tin metal in the Congo had 
virtually been eliminated by the end of 
September. Stocks of metal in the 
Federation of Malaya and Singapore 
showed a small decline at the end of 
October to 4,968 tons as against 5,083 tons 
a month previous. 


A Conversazione 


Members and friends of the Corrosion 
Group of the Society of Chemical 
Industry are invited to participate in the 
Conversazione which the group is holding 
on Thursday next (January 26), at 14 
Belgrave Square, London, S.W.1, from 
6.30 p.m. 

During the evening a buffet supper 
will be served and a bar will be available. 
The charge for a single ticket is 10s. and 
for a double ticket 17s. 6d. There will 
also be an exhibition arranged by a 
number of firms and research organiza- 
tions, the emphasis being on new 
developments. 


Honours Obtained 

In the Blown Fused Silica Ware Sec- 
tion of the Physical Society 1961 Crafts- 
manship Competition entries submitted 
by employees of the Thermal Syndicate 
Limited gained Ist, 2nd and 3rd prizes 
and an honourable mention. The entries 
have been on show at the Physical Society 
Exhibition in London this week, and the 
prize-winning entries in the Science 
Museum for a further three weeks. 


Light Metals 


Early notice is given of the 4th Inter- 
national Light Metals Conference, which 
is to be held at Leoben from June 20 to 24 
this year. The conference has been 
organized by The Montanistische Hoch- 
schule, Leoben, in conjunction with the 
Australian light metal industry. The 
theme of the conference will be “Light 
Metals in Light Construction in Archi- 
tecture and in Special Fields”. 

Interesting features of this conference 
are the Papers being contributed by Mr. 
R. M. Davies, the structural engineer to 
the Aluminium Development Association; 
and by Mr. R. J. Durham (Banbury) on 
“Mechanical Properties of Aluminium 
Alloys for the Transport of Liquid Gas at 
Low Temperatures”; and Mr. H. Shaw 
(Birmingham) on “Special Applications of 
Titanium and Titanium Alloys”. 

All enquiries concerning full details of 
this conference should be addressed to: 
Geschaftsstelle der 4, Internationalen 
Leichtmetalltagung, Leoben/Stmk, Mon- 
tanistische Hochschule, Osterreich. 


Italian Liberalization 


Under an order issued by the Italian 
Ministry of Foreign Trade, imports of 
120 products from Japan have been 
liberalized. The list of items whose 
importation into Italy is no longer subject 
to special Government licence includes 
lead and nickel manufactured products. 


A London Meeting 


Members of the London branch of the 
Institute of British Foundrymen are 
reminded of the meeting to take place on 
Wednesday next, January 25, when Mr. F. 
Hudson will present a Paper entitled 
“Developments in the Production of Gun- 
metal Castings”. 

The meeting will be held at the Consti- 
tutional Club, Northumberland Avenue, 
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London, W.C.2, and will commence at 


7.30 p.m. 


Trade with Europe 


Fact-finding missions, composed of 
leading businessmen and _ industrialists 
drawn from the 30 members of the Export 
Council for Europe, are to be sent to 
Europe to confer and work in close 
co-operation with the commercial repre- 
sentatives of the British Government, 
British trading interests, existing importers 
of British goods and all other appropriate 
bodies. ‘Lhis step was agreed at the 
second meeting of the Council, last week, 
under the chairmanship of Sir William 
McFadzean. 

Nine teams of three men will leave 
during February to visit Britain’s six 
partners in the European Free Trade 
Association (Austria, Denmark, Norway, 
Portugal, Sweden, Switzerland) and also 
France, Italy and Spain. The remaining 
ten countries covered by the Council will 
be visited by similar sized missions in May 
and June. Discussions on the spot will be 
on the basis of a questionnaire covering 
market needs; competition from other 
countries; questions of price, quality and 
design; and study of successtul British 
export efforts as well as investigation of 
complaints where these are well founded. 
The advisability of inviting buying 
missions to visit the United Kingdom will 
be explored. 

The findings of these teams will be 
collated immediately and used to guide 
the Council in its future programme of 
work. Certain other steps were agreed to 
promote interest in Western European 
markets at home, and it was also decided 
to hold a national convention in the 
autumn of this year. 


An Acquisition 

To enable its machine tool division to 
expand and also speed up production of 
Lester injection moulding machines, which 
they manufacture under licence in this 
country, J. Brockhouse and Company Ltd. 
has announced that it has acquired the 
Denton, Lancashire, machine tool works of 
Craven Bros. (Manchester) Ltd., together 
with all machinery and equipment. 
Sufficient capacity is also available at this 
factory for extension of the Lester range, 
which will include the production of die- 
casting machines and other interests in 
plastics now under consideration. 

The division has already commenced 
manufacture of the 6/9 oz. injection 
moulding machine at its works at Wolver- 
hampton, and the additional capacity will 
enable the company to implement its policy 
of building machines in large batches in 
order to speed up deliveries. 


Profile Cutting Machine 


An outstanding success at the recent 
Royal Smithfield Show and Agricultural 
Machinery Exhibition in London was the 
“S.1.F. Combi” dual-purpose profile cut- 
ting machine marketed by Suffolk Iron 
Foundry (1920) Ltd. and shown on the 
Qualcast group’s stand. 

This machine can be used as a magnetic 
profile cutting unit whereby continuous 
production can be carried out with great 
accuracy by means of a steel template. In 
addition, the cutting motor head can easily 
be detached from the frame for use as a 
separate unit to cut straight lines and 
circles. 

Calor, propane or acetylene may be used 
as the fuel gas in conjunction with oxygen. 
To cover the range of different cutting 
speeds needed for varying metal thick- 
nesses, a five-stage switch is incorporated 


to control the number of revolutions per 
minute. The machine is also fully adjust- 
able for height of cut according to the 
thickness of plate being cut. 


Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end of 
last week rose 277 tons to 9,987 tons, com- 
prising London 4,269, Liverpool 3,853, 
and full 1,865 tons. 

Copper stocks rose 786 tons to 14,945, 
distrinuted as follows: London 1,050, 
Liverpool 11,120, Birmingham 400, Man- 
chester 2,300, and Hull 75 tons. 


Metal Factory for Eire 


A factory for the manufacture of non- 
ferrous tubes, ranging trom those used in 
ballpoint pens to large tubes for indus- 
trial purposes, is to be established at 
Skibbereen, County Cork, by the Standard 
Metallwerke G.m.b.H. ot Werl, Westphalia. 

Mr. M. R. Boland, an official of the 
West Cork Development Association, said 
the German firm operated a similar plant 
in Werl. A site of 160 acres had been 
obtained in Skibbereen for the proposed 
plant. It will cost about £500,000 to build 
and equip, but it 1s understood that the 
Eire Government has already sanctioned a 
grant of £200,000 towards the cost under 
the scheme for under-developed areas. ‘The 
output of the factory will be exported. 


Uranium Find in Australia 


It has been reported by Senator William 
Spooner, Minister for National Develop- 
ment, that a new high-grade uranium ore 
body had been discovered at Rum Jungle 
in the Northern Territory. He said it had 
been established that the body had reserves 
of ore at least comparable with the total 
ore bodies which have been mined to date 
from deposits at Rum Jungle. The Atomic 
Energy Commission has not released the 
actual figures for Rum Jungle’s first two 
open cuts, but it is known that millions 
of tons of ore were lifted and returns are 
reported to have been very rich. 


Aluminium in Spain 

Spanish production of aluminium in 
1960 is estimated at 29,500 tons, according 
to preliminary figures published by the 
Banco Central, compared to 22,642 tons in 
1959 and 16,148 tons in 1958. The Bank 
said that when the two new plants of 
La Coruna and Vigo are at full production, 
Spanish capacity will reach 60,000 tons. 
The Bank commented that Spain, which 
had imported from 20,000 to 30,000 tons 
of aluminium in previous years, exported 
about 20,000 tons to Britain last year. 


Malayan Tin Shipments 


Tin shipments from Penang in the first 
half of this month, according to the Straits 
Trading Company, amounted to 3,695; 
tons, comprising to the United Kingdom 
125 tons; U.K. options 50; the United 
States 637; the Continent 1,902; Canada 
15; Japan 6293; the Pacific {; India 128; 
South America 137}; Australasia 50; and 
the Middle East 21. 

Shipments from Singapore in the same 
period were 5j tons, comprising to the 
Pacific j; and the Middle East 5. Total 
shipments in December were 7,7394 tons 
from Penang and 4} tons from Singapore. 


A Birmingham Event 


Among the exhibitors at this year’s 
Conversazione organized by the Birming- 
ham and Midland Institute last week, were 
The Mond Nickel Co. Ltd., whose exhibit 
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demonstrated the development of alloys 
having a constant modulus of elasticity, 
particularly useful in watch and clock 
springs and in weighing machines; Guest, 
Keen and Nettlefolds Group Research 
Laboratory, who staged an exhibition 
showing the application to industrial 
research of the high-speed ciné camera 
taking up to 5,000 frames/sec. Bulpitt 
and Sons Ltd. had displays illustrating the 
production of aluminium from bauxite, 
and the subsequent processing to the final 
stage of the domestic teapot. Geo. Salter 
and Co, Ltd. exhibited a_ historical 
collection of spring balances, and showed 
something of the part played in industry 
by the Spring Division of the company. 

A number of electrical control systems 
with applications in many industries were 
demonstrated by The General Electric 
Co. Ltd., and a series of electric vibratory 
feeders were exhibited by Power Utilities 
Limited. 


Japan Buys Copper Shares 


From Melbourne, Australia, it is 
announced that the acquisition of 400,000 
shares, at a paid-up value of 8s. each, in 
the Ravensthorpe Copper Mines N.L. by 
the Mitsui Mining and Smelting Com- 
pany of Japan will mean that £160,000 
is immediately available for development, 
while the sale of the whole of the com- 
pany’s production to the Mitsui Company 
for the next 10 years is also included in 
the agreement, announced last week by 
Mr. M. R. Lodge, chairman of Ravens- 
thorpe Copper Mines N.L. Mr. Lodge 
said the purchase terms were subject to 
review from time to time and would be 
designed to ensure that Ravensthorpe 
Copper Mines received world parity 
prices at all times. This additional capital 
would enable further development of the 
Ravensthorpe field. 


Forthcoming Meetings 


January 24—Institute of Metal Finishing. 
South-West Branch. Royal Hotel, 
Cardiff. “Metal Degreasing and Trisec 
Drying.” 7.30 p.m. 

January 25—Institute of British Foundry- 
men. London Branch. Constitutional 

‘ Club, Northumberland Ave., London, 
W.C.2. “Developments in the Produc- 
tion of Gunmetal Castings.” F. Hudson. 
7.30 p.m. 

January 25—Society of Instrument Tech- 
nology. South Wales Section. College 
of Advanced Technology, Cardiff. 
“Fire and Explosion Hazard of Intrin- 
sically Safe Instrumentation.” S. J. 
Emerson. 6.45 p.m. 

January 25 — Manchester Metallurgical 
Society. Manchester Literary and 
Philosophical Society, George Street, 
Manchester. “The X-ray Micro- 
analyser as a Research Tool for the 
Metallurgist.” Dr. D. A. Melford. 
6.30 p.m 

January 26 — Southampton Metallurgical 
Society. Southampton University. “Hot 
Dip Galvanizing.” M. H. Davis. 7.15 





p.m. 
January 26—West of England Metallur- 


gical Society. College of Technology, 
Ashley Down, Bristol. “Recent Develop- 
ments in Metallography.” Prof. 
R. W. K. Honeycombe. 7.30 p.m. 

January 27—Institute of Metal Finishing. 
Sheffield and North-East Branch. 
Grand Hotel, Sheffield. “Electroplating 
Processes; Effect on Fatigue and on 
Embrittlement of the Substrate.” C. 
Williams. 7 p.m. 
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British Bureau of Non-Ferrous 

Metal Statistics for the month 
of November were encouraging and 
suggest a good finish to 1960. Con- 
sumption of copper, refined and 
secondary, in the U.K. during Novem- 
ber was 68,168 tons, or nearly 6,000 tons 
better than October. Of this total, 
nearly 15,000 tons comprised scrap. 
Stocks were slightly lower, the Novem- 
ber total at 115,305 tons comparing 
with 118,033 tons at the end of October. 
Usage of zinc amounted to 32,598 tons, 
just 2,000 tons more than October, 
while in lead the consumption during 
November, at 33,541 tons, was 861 tons 
higher than in October. The usage of 
tin rose from 1,961 tons to 2,164 tons, 
and stocks from the October figure of 
11,237 tons to 11,368 tons. Details of 
Metal Exchange stocks in official ware- 
houses at the beginning of last week 
were reported as follows: standard 
copper down by 175 tons to 14,159 tons; 
tin up by 144 tons to 9,710 tons; lead 
up by 245 tons to 7,171 tons and zinc 
140 tons higher at 2,059 tons. One way 
and another, stocks of non-ferrous 
metals in the U.K. are good, and there 
is certainly no reason to fear any 
shortage in the immediate future. 

To a greater or lesser degree, values 
developed an easier trend last week, 
copper and tin being particularly weak. 
In fact, the cash quotation for tin 
dropped to £779, this being £10 below 
the previous Friday afternoon and 
actually the lowest level reached since 
April 1959. With unrestricted exports 
and consumption not so good as one 
would like to see it, the outlook is not 
very wonderful. When the price is 
below £780, the Buffer Pool is per- 
mitted to buy in support of the market, 
and it remains to be seen what will be 
done. 

To some extent, the drop in the 
rate of consumption is seasonal, and an 
improvement may, therefore, be antici- 
pated in the not far distant future. 
Finally, the week closed with cash at 
£780 10s. Od. and three months at £785, 
the turnover being 605 tons. On 
balance, there was a loss of £9 10s. Od. 
in the prompt position and of £5 in 
forward. 

Trading in futures on the standard 
copper market last week was active, and 
the turnover amounted to about 12,500 
tons, excluding business done on the 
Kerb. Following the postponement of 
strike action at El Teniente for one 
week, there were hopes that a settle- 
ment would be reached, but all hopes 
of a favourable outcome had virtually 
been abandoned when, following inter- 
vention by the Finance Minister, the 
employers raised their offer to 15 per 
cent increase. Within a few hours, this 
had been accepted by the union and the 


A DVANCE figures issued by the 


news flashed to London and New York. 
At both these centres, the futures 
markets lost ground, for this outcome 
was unexpected. Three days later, the 
American custom smelters reduced 
their price by 1 cent to 29 cents, and 
there was even a hint that the pro- 
ducers might follow. Finally, the 
market closed £6 5s. Od. down for cash 
at £218 and £5 10s. Od. lower for three 
months at £219 5s. Od. There was a 
good deal of bear covering on the 
market, but the consumers were not 
thought to have done much buying, for 
they doubtless thought it was worth 
waiting for a lower level. 

In mid-week, it was reported that 
the Consolidated Mining and Smelting 
Co. of Canada proposed to cut their 
lead output this year by 20 per cent. 
On a turnover of 9,675 tons, the London 
market gained 7s. 6d. for cash at 
£64 15s. Od., and 10s. for three months 
at £65 15s. Od. Zinc was erratic, closing 
well above the lowest at £79 10s. Od. 
cash, but, nevertheless, £2 5s. Od. down 
on the week, while at £78 7s. 6d. three 
months lost 22s. 6d. The turnover was 
7,825 tons. 


Birmingham 


Buyers of raw material are cautious 
at the moment having regard to the 
spread of the recession in the motor 
trade. Recent statements on the situa- 
tion reveal a more pessimistic view than 
was taken at the end of last year when 
it was though that business would pick 
up by the Spring of this year. It seems 
that recovery is likely to be delayed to 
the summer months. Another disturb- 
ing factor is the slackness amongst 
rolling stock makers. Firms in the 
Midlands which have been busy on 
contracts for the British Transport 
Commission are now adversely affected 
by the cuts in expenditure on the 
modernization programmes. 

A further decline has taken place in 
the demand for steel sheet and strip, 
and output of steel generally is not 
likely to be maintained at the record 
levels of 1960 unless there is an early 
revival in the motor trade. Work in the 
iron foundries has been curtailed to 
some extent, though there is still a good 
demand for castings for building work 
and general engineering. Makers of 
heavy electrical equipment for power 
stations at home and abroad maintain 
a high level of activity. Works pro- 
ducing structural steel are well situated 
for full production during the current 
quarter. There is a strong market for 
plates, sections and reinforcing bars. 


New York 

Copper futures were steady in 
moderate trading at the week-end 
Physical copper was spotty in the dealer 


and custom smelter sectors. Export 
sales were reported at 27 cents/Ib. 
F.A.S. Domestic dealer copper was 
available at 285 cents, and custom 
smelter copper at 29 cents. Producer 
copper was unchanged at 30 cents. 
Only routine business was transacted. 
Tin was steadier, following the London 
market, but quiet. Lead and zinc were 
slightly active. Scrap copper quiet and 
steady. 

The Aluminum Company _ of 
America’s 1960 profits were “down very 
substantially from 1959 levels”, accord- 
ing to the company’s President, Mr. 
Lawrence Litchfield, Jr. The state- 
ment, appearing in the company’s news 
magazine, added that year-end figures 
were not complete. In 1959, ALCOA 
earned $55,570,854 or $2-52 a common 
share on sales and operating revenues 
of $858,460,213. 

Mr. Litchfield, in an earlier state- 
ment, had identified “prevailing low 
prices and their consequent adverse 
effect on profits in the face of rising 
costs” as the aluminium industry’s 
major problem. At the same time, he 
expressed the hope that “firmer prices 
at higher levels” could be established 
in 1961. 

It is reported that representatives 
of U.S. industry are to make a tour 
of Western Germany in the late spring 
as part of the United States export 
drive. 

Paris 

German, Italian and French interests 
have formed a joint company for the 
production of zirconium sponge and 
ingots. This was announced by 
Pechiney, the French partner. The 
German interests are Degussa and 
Metall-Gesellschaft A.G.; Montecatini 
is the Italian partner. The new com- 
pany, Societe Industrielle du Zirconium, 
with French status and headquarters in 
Paris, will also develop zirconium 
applications, especially in the field of 
nuclear reactors and chemicals. 


West Germany 


Demand for non-ferrous metal semi- 
manufactureds in West Germany sur- 
passes the existing volume of deliveries, 
the Association of North German Metal 
Semi-Manufacturers stated. The Asso- 
ciation does not expect a fundamental 
change in this situation in the coming 
months. Delivery terms for a number 
of products were now longer than 
12 months, although the trade had been 
able to cover their most vital needs 
from stocks for most of the past 
year. 

Stocks were now being exhausted, 
and although this meant a danger of 
rising prices and costs, the profit margin 
had mainly remained constant, the 
Association said. 
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Non-Ferrous Metal Prices 
London Metal Exchange 


Thursday 12 January to Wednesday 18 January 1961 
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Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 
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Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 


Grade C Tu 

Grade D Pl 

Grade M 
Solder, Brazing, BSS 1845 
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Semi-Fabricated Products 


Prices vary according to dimensions and quantities. The following are the basis prices for certain specific products 


Brass 
Condenser Plate 
Metal 
Condenser Plate 
Brass 
Wire Ib 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 S.W.G. 
Strip 18 S.W.G. 
Strip 24 S.W.G. 
Circles 22 S.W.G 
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Aluminium Alloys 
BS1470. HS1OW 
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Sheet 18 S.W.G 
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Domestic and Foreign 





Sheet 18 S.W.G 
Sheet 24 S.W.G. 
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Plate heat treated 
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Aluminium 
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Brass 
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Rod Ends 
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Strip ; 
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£ 
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Merchants’ average buying prices delivered, per ton, 17 1 61. 


Gunmetal 
Gear Wheels 
Admiralty 
Commercial 
lurnings 


Lead 
Scrap 


Nickel 
Cuttings 
Anodes 


Phosphor Bronze 
Scrap 
Turnings 


Zinc 
Remelted 
Cuttings 
Old Zinc 
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Metal Statistics 





Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of November, 1960 have been issued 
by the British Bureau of Non-Ferrous 
Metal Statistics, as follows in long tons:— 
COPPER Gross Copper 
Weight Content 


) ) 


Wire 28,258 
Rods, bars and sections 16,800 
Sheet, strip and plate 16,538 
Tubes 8,763 
Castings and miscellaneous 9,126 
Sulphate 


LEAD 

( ables 

Batteries 

Battery Oxides 

Tetra Ethyl Lead 

Other Oxides and Compounds 
White Lead 

Shot 

Sheet and Pipe 

Foil and Collapsible Tubes 
Other Rolled and Extruded 
Solder 

Alloys 

Miscellaneous Uses 


Total 


TIN 
Tinplate 
Tinning 
Copper Wire 
Steel Wire 
All other 
Solder 
Alloys 
Foil and Collapsible Tubes, etc. 
Tin Compounds, Salts, and 
Miscellaneous Uses 


Total Consumption 2,164 


ZINC 
Galvanising 
Brass 

Rolled Zinc 
Zinc Oxide 
Zinc Die-castins 
Zinc Dust 
Miscellaneou 


J per cent 
gh grade 99 


5 


und de 
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r Cu alloys 


ind residues 


N TIMONY 


Batteries 
Other Antim« 
Bearings 

Oxides—for White Pigments 
Oxides—oth 

Miscellaneous Uses 
Sulphides 


ynial Lead 


Total Consumption 


Antimony in scrap 


For Antimonial Lead 
For Other Uses 


Total Consumption 


CADMIUM 


Plating Anodes 

Plating Salts 

Alloys: Cadmium Copper 
Alloys: Other 

Batteries: Alkaline 
Batteries: Dry 

Solder 

Colours 

Miscellaneous Uses 


Total Consumption 


Scrap Metal Prices 


“IW WW ~Ib 





The figures in brackets give the English equivalents in £1 per ton:— 


fi 
France (new francs per kilo 
Electroiytic copper 
scrap 
Heavy copper 
No. 1 copper wire 
Brass rod ends 
Zinc castings 
Lead 
Aluminium 


2.90 
2.90 


£,1600.7.0 
£63.11.0 

£61.6.0 
£136 14.0 


Italy (lire per kilo 

Aluminium soft sheet 
clippings (new 

Lead, soft, first quality 

Lead, battery plates 

Copper, first grade 

Bronze, commercial 
gunmetal 

Brass, heavy 

Brass, light 

Brass, bar turnings 

Old zinc 


£178.2.0 

£79.8.0 
£43.16.0 
£207.6.0 


£169.1.0 
£140.3.0 
£125.11.0 
£143.1.0 
£56.12.0) 97 


Japan (Yen per metric ton 
Electrolytic copper L£- 
Copper wire No. 1 (f— 
Copper wire No. 2 £—- 
Heavy copper L£—) 
Light copper . £—) 
Brass, new cuttings £—- 
Red brass scrap L£—- 


West Germany 
Used copper wire 
Heavy copper 
Light copper 
Heavy brass 
Light brass 
Soft lead scrap 
Zinc scrap 
Used aluminium un- 

sorted 


290.000 
272,000 
256,000 
265,000 
215,000 
195,000 
223,000 


D-marks per 100 kilos): 
£195.1.0) 225 
(£190.14.0) 220 
(£164.14.0) 190 
£125.14.0) 145 
(£86.14.0) 105 
(£50.5.0) 58 
(£47.13.0) 55 


(£78.1.0) 90 


Trade 
Publications 


Paints. — British 
Ltd., 10 





Titan 


Stratton 


Flotation in 
Products Company 
Street, London, W.1 
Flotation is a phenomenon which has 

troubled the paint industry for many years 

and, therefore, the booklet which is now 
published by the technical service depart 
ment of this company, under the title of 

“Flotation in Paints — A_ Suggested 

Mechanism”, by I. Ferguson, is a welcom 

piece of research. [he paper draws 

ittention to some of the factors affecting 
the phenomenon. It explains why “cures” 
sometimes work and sometimes fail. It 
out how changes in atmospheric 
conditions, over which neither paint manu 
facturer nor paint user has any control, 
may cause flotation to appear or disappear 

At any rate, all technicians who are called 

upon to face this prob! will find 

booklet most useful 

Industrial Heat Engiaeering. — Incan 
descent Heat Company Ltd., Cornwall 
Road, Smethwick, Birmingham. 

A new bulletin with the above title has 
just been issued by this company It 
cove *e 28 pages, and while '* is not 
in*:_.ded to include all the activ’ es of the 
incandescent group, the _ builetin is 
designed to give a reasonable cross-section 
of the kind of work handled by each 
member company, with illustrations of 
various types of industrial furnaces and 
equipment. 

Bearing Repair Service.— The Glacier 
Metal Company Limited, Alperton, 
Wembley, Middx. 

This 16-page brochure is designed to 
provide details of the Glacier Service 
Group, which operc:es through the 
company’s service stations in London, 
Manchester and Glasgow. At these 
stations, facilities are provided for the 
manufacture or repair of bearings up to 
five tons in weight and between | in. and 
5 ft. bore diameter. These stations not 
only reline and machine bearings, but also 
manufacture new ones for heavy marine 
and industrial installations. Several illus- 
trations and diagrams are included in the 
brochure 


points 


this 


Non-Destructive Testing. — Solus-Schall 
Limited, County Building, Honeypot 
Lane, Stanmore, Middx. 

The current issue of the Solus-Schall 
News Letter contains several interesting 
articles dealing with: Inspection in India; 
ultrasonic section recorder; automatic 
ultrasonic testing of welds; and _ the 
Elastomat. These articles are accompanied 
by several illustrations, diagrams and 
statistical data. 


Electrical Contacts. — Johnson, Matthey 
and Co. Ltd., 73-83 Hatton Garden, 
London, E.C.1. 

This company has produced an entirely 
new version of their publication 1302, 
“Electrical Contacts”. This booklet is 
intended to help designers of electrical 
and electronic equipment not only to 
select contact materials that will perform 
a given duty with the greatest efficiency 
and economy, but also to determine 
optimum contact dimensions and operat- 
ing force. In addition, it serves as a 
guide to buyers 

Under the headings “Electrical Condi- 
tions” and “Mechanical Conditions” are 
discussed the general considerations 
affecting selection of material and design 
of contacts. 





Metal Industry, 


THE STOCK EXCHANGE 


Prices Continued To Improve 


20 fanuary 1961 





DIV. FOR 
LAST 
FIN 
YEAR 


1960-51 
HIGH 


DIV 
YIELD 


DIV. FOR 
PREV 
YEAR 


MIDDLE PRICE 
16 JANUARY 
+ RISE—FALL 


AMOUNT 
OF SHARE 


SSUED 
CAPITAL 


NAME OF COMPANY 


Per cent 

1 9 

NIL a 
15 
15 


Per cent 
Amalgamated Meta! Corporation 
Anti-Actrition Metal 


Associated Electrical Industries 


4,435,792 
400,000 
41,303,829 
3,236,424 Birtield 
4,795,000 Birmid 
5,630,344 t Bir 
203,150 
350,580 
500,000 Bolton 
300,000 Ditto Pref. 5 
1,500,000 British Aluminium 
18,846,647 (£4 British In 
17,047,166 5/ Britist 
1,200,000 tk. (5/-) anning (W.) & Ce 
60,484 f rr ( 
$55,000 1 Cc 
45,000 ! 
300,000 
10,185,696 ’ ons. Zi 
5,399,056 100/6 
7,695,000 Delta Meral 4 7 es 18/74 
5,296,550 Enfield Rolling Mills Lt 1 : 45/ 
1,155,000 29/- 
18,000,000 29/3 
1,400,000 40/- 
750,000 11/14 
2,500,000 17/74 
7 228,065 33/44 
696,780 112/6 
792,000 11/9 
150,000 19/3 
1,075,167 10/- 
249,932,548 ) 54/- 
34,736,773 ’ D 15/6 
22,184,044 we 854 
300,000 14/6 
6,000,000 45/- 
600,000 th. B man 13 7 17/9 
320,000 London Alu C 4 8 3 7/6 
765,012 S/} 174 é $7/- 
1,530,024 55/ 
1,108,268 
50.628 Ditto (74% NC Pret.) 
21,745,110 
415,760 
160,000 Mi 


Industries 
Small Arms 39/ od T 124 
A. Pref. 5% 14 - 5 
Pref. 6% 17 6 
‘ 10 
/ 5 
6% 3/ 6 
134 


ningham 
Ditto Cum 
Ditto Cum. B 


(Thos.) & Sons 


=o. Pref 
sulated Callender's Cables 


xy ger 


ifford (C 


3/3 


# ley Met als 
60/6 


bavy-Ashmore 


Evered & Co 


n 


General Electric Co 
General Refractories Led 
Giacier Metal Co. Ltd 
Glynwed Tubes 
Goodlass Wall & Lead industries 
Greenwood & Batley 
Harrison (B'ham) Ord 
Ditto Cum. Pret. 7% 
Heenan Group 


ow 
woawoewdocs 


o 
v 


imperial Chemical Industries 
to Cun Pret 5% 
nternational Nickel 

johnson, Ma they & Co 


ditto Ord 


2 
8 
3 
8 
18 
1 
9 
9 
2 
2 
3 
6 


aowwo9°no 


~ @ 
oO & 


McK echnie Bros 
Ditto A Ord 


Mangane.e Bronze & Brass 


ono 


Metal Box 

Metal Traders 

st (The) Birmingham 

Ditto Pref. 6 

Sek. (£1) Morgan Crucible A 

Stk. (£1) 

Sck (@1) 
5/ Racclifs (Great Bridge) Ord 

Ord 


Cum. 1st Pre 


Ditto 54 
Murex 


5/- Ditto 8% Max 
10/- 
Stk. (5/-) 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
Sth (€1) 

Stk. (£1) Ditto Pref 5% 
Sck (£1) Ditto Pref. 5% tax free 
1 Ward (Thos. W.) Ord 
Stk (£1) Westinghouse Brake 
2/- Wolverhampton Die-Casting 
S/- Wolvernampton Metal 
2/6 Wright, Bindley & Gell 
1 Ditto Cum. Pref. 6 
1/- Zinc Alloy Rust Proof 


ino 


Sanderson Kayser 


Serck j 
§2/3 
15/3 
66/3 
27/3 
14/- 
20/- 


64/3 
18/7} 
95/9 
39/- 
17/6 
24/3 
86/- 64/- 
59/9 37/9 
13/10} 8/3 
39/6 23/9 
4/3 2/104 
15/3 13/3 
5/6 4/- 


Stone-Plact Industries 
Ditto 54% Cum. Pref 
Tube Investments Ord 


a a 


Ooomonowouvn @ 


Vickers 


Iiwwow 


1959 
HIGH LOW 


33/3 
1/74 
67/- 
75/44 
75/6 
69/- 
17/6 
20/14 
47/- 
16/- 
21/6 
61/ 
87/9 
18/14 
2/10 
30/- 
16/- 
4/6 
77/3 
116/- 
26/44 
61/9 
42/6 
50/6 
47/- 
11/3 
30/9 
53/- 
130/- 
26/9 
19/6 
19/6 
62/74 
19/14 
2014 
17/6 
50/3 
32/- 
10/74 
62/6 
65/6 
19/- 
7/9 
80/- 
13/6 
35/- 
80/- 
52/6 - 
19/3 17/3 
76/44 41/ 
27/9 
12/- 
42/6 
15/105 
71/74 
26/104 
14/3 
20/6 
83/- 
39/- 


56/- 
26/- 
63/6 
18/9 
138/- 
40/6 
17/3 
25/9 
167/6 
60/74 
13/14 8/8} 
34/3 21/6 
4/3 2/6 
14/3 12/104 
3/104 2/9 





*Dividend paid free of Income Tax. tincorporating Zinc Corpn & Imperial Smelting. **Shares of no Par Value 


the third column A Calculated on £789 gross 
R and 334% capitalized issue in 8% 
F and special 5 


relate to the issue quoted in 
capitalized issue in 7% 2nd Pref 
B and 50% capitalized issue 


L and 334% capitalized issue 
Incerim on smaller capita! 


Maximum Ordinary 5/- Stock Units 
H As forecast 


Shares 

G and 13d 
M and 10% capitalized issue 

P Calculated at 114% 


4, tax free dividend 
N Interim since increased | and 75° 
OQ also 1/- special tax free dividend and proposed 50% 


special distribution 
capitalized issue. 


O calculated at 132%. 
W Before capital reorganizatior K Calcu 


ated at 


t and 100% capitalized issue. 

D and 50% capitalized issue. C paid out of Capital Profits. 

dand 64% from Capital Profits 
@And 3 for 7 capitalized issus 
S and 40% capitalized issue 


capitalized issue 


eThe figures given 
E and 50% 


T Per £1 unit 
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Ring Calthorpe 2515 
& bring to your service 
Mr. O. B. Nyquist with 
his expert advice. 


We invite you to phone our 
representative, when next you 
have alloy scrap for disposal, 

for prompt and efficient service on 


PURE TUNGSTEN. 

PURE MOLYBDENUM. 

TUNGSTEN CARBIDE, HEAVY METAL. 
TUNGSTEN DIE STEELS. 

TUNGSTEN MAGNETS. 

COBALT & COBALT NICKEL MAGNETS. 
PURE COBALT. 


Sheffield. STELLITE. 


20092 for Mr. G. S. Baigent. 

on 3176 for Mr. N. Lusby. 
“aa 2515 for Mr. O. B. Nyquist. LF W. JOHNSON & CO. LTD. 
(pronounced kneekwist) 


40 WORTHING ROAD . SHEFFIELD 9 
| WOODFORD ROAD « FAILSWORTH - MANCHESTER 
83 GEORGE STREET - BALSALL HEATH - BIRMINGHAM 
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CHEMICALS 
with a 
N Y 
DAILY ali . — 


SERVICE 





gua iine forthe PLATING 
INDUSTRY ale eSTOKE 


Including - 
SULPHURIC % 

NITRIC . STAEFORD 
HYDROCHLORIC 
HYDROFLUORIC ‘, ee s 
DIPPING oa LICHFIELD} Jegraphic 
PHOSPHORIC “ euston * —_ relephon 
ACETIC : 9 
CHROMIC 

BORIC 


AND ALL INDUSTRIAL CHEMICALS 


KEIGHLEY GREEN 


BURNLEY 


Telephone: 2375 




















ENTORES 
LIMITED 





ORES, METALS 
and RESIDUES 





City Wall House, 14-24 Finsbury Street, 
LONDON, E.C.2. — Phone: MONarch 6050 


Cables: ENTORES, LONDON 
| Telex No. LONDON 28455 











STEELS 


IN MODERN INDUSTRY 


A Comprehensive Survey by 29 Specialist Contributors. 


HOT BRASS PRESSINGS General Editor W. E. Benbow, late Editor of IRon & STEEL. Specifies | 
the steels best used in various engineering applications (bearing in 

for G A Ss . WA i ER and mind the present need for economy), describes their general and 
EL iz S TRI Cc AL Fl TTING S special properties and how they may be surface finished for anti- 
orrosive and other purpo>es This work—the latest, most compre 


and GENERAL ENGINEERING hensive and authoritative on the subject—comprises 562 pages with 


TRADES 260 illustrations, and has a foreword by Dr. H. J. Gough, C.B., M.B.E., 
M.I.MECH.E., F.R.S 


BSS [ATED PRESSINGS LIMITED 42s. net. By post 43s. 9d. 


ROFT ROAD. BIRMINGHAM II Obtainable at all booksellers. Published by 
ILIFFE Books Ltd Dorset House Stamford Street London SE1 | 


N Cc, ¢ 
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Immediate dispatch from large finished stocks. . . 


Solder—Plumbers’, Tinmen’s, and 
Blowpipe and Ingot Solders, Motor 


FM, 
Erm Body Patching Solder 


e Bearing Metals—High Speed Heavy 
Duty, and Heavy Duty 


Hornet Grand Fusible Alloys—to specification or 


to special requirements 


Also Ingot metals, refined Tin and remelted Lead 





50 years’ experience in smelting and refining 
MEMBER OF THE 
R. JONES and company Limited ttt 


Stone Yard, Birmingham 12 Telegrams: ‘Hornet’ TTT! 
Phone: Midland 0916/7 BIRFIELD GROUP 


We've got 
ingots all 
weighed up... 


...-and have had for some time judging by the number of 
repeat orders simply asking for “same as before.” We've 
long recognised the importance of consistency and — by 
taking great pains in every stage of production, make up, 
and analysis of each order—we believe we've ensured 
standards of the highest uniformity. 

It is all part of the policy which keeps us in the forefront 
of ingot metal manufacturers. 


Chalmer S make sound, ingots\ 


E. CHALMERS & COMPANY LIMITED 
Newhaven Rd., Leith, Edinburgh, Scotland 
Telegrams & Cables: “GiLES'’ Edinburgh Telex 
Telex 72-232 


72- 
Telephones: 36611 (9 lines) 





| ‘THE 


For Good Sound 
BUSHES ¢ BLANKS 


Sizes 34”—21” diameter in Phosphor 
Bronze, Lead Bronze or Gun Metal 
for Bushes or Worm Wheel blanks 


SMELTING COMPANY 
LIMITED 


TANDEM WORKS MERTON ABBEY LONDON SWI9 
Telephone: MITCHAM 2031 


Also makers of TANDEM WHITE METALS & ESCO GUN METAL INGOTS etc. 


All enquiries for ALUMINIUM should be sent to ALUMINIUM WORKS 
WILLOW LANE, MITCHAM, SURREY. Telephone: MITCHAM 2248 
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An important new book published for the Institution of Metallurgists 


progress i 
‘ metalluraical technology 


Every year since 1947 The Institution of Metallurgists has held a refresher course for its 
members, presenting papers by four leading authorities. Although originally published only 
for Institution members, these papers were considered far too valuable for limited circulation; 
therefore it was arranged, beginning in 1956, to make them available to a wider public. The 
first three volumes under this scheme were warmly received, and the present volume is the 
fourth. The 1959 Refresher Course, which it covers, departs from the previous practice of 
dealing with one specialised subject. Instead, it reviews the current state of metallurgical 
technology over the wide field of extraction and refining, melting and casting for both ferrous 
and non-ferrous metals. Recent developments and trends are also discussed. With this 


broadening of its appeal the book should be invaluable to chemists and engineers as well as 


CONTENTS 


Modern development in Iron and 
Steel production. 


John Taylor, M.Sc., Ph.D., F.1.M. 


Extraction and refining of non- 

ferrous metals. 

A. V. Bradshaw, B.Sc., A.R.S.M., 
F.1.M. 


Melting of ferrous and non-ferrous 
metals. 


A. G. E. Robiette, D.Sc., F.1.M. 


Casting of ferrous and non-ferrous 
metals. 


D. V. Atterton, M.A., Ph.D., 
A.LM. 


32s 6d net (by post 33s 4d) 
83” x 54” 147pp. including 16 art 
plates. 


from leading 
booksellers 


to all metallurgists. 


Published by: 





& SONS LIMITED 


PLANTATION HOUSE © MINCING LANE 
LONDON EC3 


MINCING LANE 8424 
GARNHAM PHONE LONDON 
GARNHAM LONDON 


LION WORKS, FOX OAK STREET, 
CRADLEY HEATH, STAFFS. 


Telephone No.: CRADLEY HEATH 69281 











ILIFFE Books Ltd Dorset House Stamford Street London SEt 





TUBES FOR THIS—AND TUBES FOR THAT 


MANUFACTURERS OF 
SMALL BRASS 
AND COPPER 


=~ TUBES 


ASTON TUBES (NON-FERROUS) LTD. 


26/38 WAINWRIGHT STREET, BIRMINGHAM 6 
Telegrams: “ Astube B'ham $° Telephone EASt 0236 


LONDON OFFICE, 179-181, Vauxhall Bridge Road, London, S.W1 
Telephone: Tate Gallery 8843 and Victoria 5705 


NORTHERN OFFICE, North Eastern Chambers, Station Square, Harrogate 
Telephone: Harrogate 67247 


ALL 


T. J. BROOKS & Go. 


(METALS) LTD. 


Buyers of Scrap Metals 
ALUMINIUM - BRASS - COPPER - GUNMETAL 
PHOSPHOR BRONZE . MANGANESE BRONZE 

CONDENSER TUBES - OLD PROPELLERS 

LEAD - WHITEMETALS 


Works and Offices 


CROW LANE, ROMFORD, ESSEX 


Telephone: ROMford243113 QROMford 40447 Telegrams: Goblons, Romford 
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NON-FERROUS 
METALS 
RESIDUES 
SCRAP 


Manufacturers of 


GUNMETAL & BRONZE 
INGOTS, CHILL BARS 
CONTINUOUS CAST BARS 
etc 


BROOKSIDE ° 
METALC°L™ ; 


OWNED BY METAL TRADERS LTD. 


BY-PASS ROAD, WATFORD, HERTS. 


Tel: WATFORD 26474 (10 lines). Telex No: 28457. 


Branch Works 
GROVELAND ROAD, DUDLEY PORT, TIPTON, STAFFS. 
Tel: Tipton 2114 Telex No: 33410 
THAMES SIDE, READING, BERKS. 
Tel: Reading 54474/5 


ST. NINIAN’S ROAD, LINLITHGOW, SCOTLAND. 
Tel: Linlithgow 246 


- Authorised Distributors 
of all types of 


NICKEL ANODES 


4% CARBON 
DEPOLARISED 
/ ELECTROLYTIC 
4 «CAST 
4 ROLLED 


Also Anodes in all other 
MOE 6 6 « a Ae * 
CADMIUM * COPPER 

LEAD - TIN: ZINC ° etc 


BRENNER 


ae. 8 + F. EO 


HARFORD STREET, SIRMINGHAM, 19. 
Tel: NORthern 3838 (11 lines) 
Telex 33-374. 
AMICABLE, B’'HAM 


Aiso at 
Cardiff, Tel: 31833; 


Telegrams: Manchester Tel. Gatley 6418 











H. BARNETT LTD. 


VICTOR ROAD, LONDON, N.7 


(ESTAB. 1865 ) 


SPECIALIZE IN 
NON-FERROUS 
SCRAP METALS 


Selected Brass, Copper, Gunmetal and Aluminium Scrap, 
carefully prepared for foundries. 


TEL: ARCHWAY 546! (5 LINES) 








We are buyers of 


cadmium 











MADE TO ANY 

SPECIFICATION 
UNDER LABORATORY 
SUPERVISION 


ON AIR 
BOARD LIST 


BRITISH INDUSTRIAL 
INGOT METALS LTD 


Regd. Office: HICK ST., BIRMINGHAM 
Phone: Calthorpe 1355-6 
Licensed by Ministry of Aircraft 
Production, Light Metals Control 





scrap 


wee eI ANANANF EF Met ANININIEF Meret UNI NSS 


JOHNSON & SONS’ 
SMELTING WORKS LTD. 


(Late John Johnson 1743) 
RARE are MwA EF EP Mem ININIES EF Pema e* 


CREEK WORKS, BRIMSDOWN, 
ENFIELD MIDDX. 


Telephone: HOWoard 1677 

Telegrams: Cauterism, Enfield 

and at 

104 Spencer Street, Birmingham 18 
Telephone: NORthern 1275 


PRANANF RPE 
Ferurerwrvrs* 


I] 





Melters to the Bank of 
England 


Refiners and Dealers in 
the Precious Metals 


Smeiters and Metaliurgists 
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CRSITIONS  fvrereertmers 


Metal Scrap and Residues, whether clean or 


AVAILABLE IN BARS IN THE | | hing 


| Consult Maryland Alloys Ltd. 


FOLLOWING SIZES for your requirements of Non-Ferrous Metal 


| Ingots, whether of commercial or complex 
specifications. 





a”xt’x 1’ | { 
4’x1"x2’ | Consult Non-Ferrous Stockholders 
8" 2"«2’ MOPS, FELTS, | Ltd. 


for your requirements of Sheets. Strips, Rods, 


8’ 2°x 4 CHEMICALS, ANODES, Bars, Sections, in Aluminium and Alloys, Brass, 


etc., whether for immediate or long-term 


rab eb y POLISHING LATHES, | requirements. 
12" 2"x 4" RECTIFIERS. ETC. Consult Alloy & Metal Stockholders 


14° 2" 2" | | Ltd. 
- ‘ " for your requirements in Steel Sheets, Rods, 
14°x2°x4 R.S.J.’s, Plates, etc. whether from our extensive 
stock or for future requirements. 


GRAUER & WEIL LTD. | HEAD OFFICE ond WORKS 
ad 20/22 SUGAR HOUSE LANE, | ONDON, E.15 
EST. 1892 Tel: MARyland 7771 (S lines) LONDON TFL©X No. 2-3314 
Albert Drive, BIRMINGHAM 
LANCASTER COPPER WORKS, 
Sheerwater, 87-95 LANCASTER ST., B’HAM, 4 
Ww ki S - Tel: ASTon Cross 1982 P BX. 
ee eee | MANCHESTER 


Phone: WOKING 5681 (3 lines) Grams: “PERNIX, WOKING" 26, LYNTHORPE ROAD, NEW MOSTON, 
| MANCHESTER 10 








NRP 


THE THREADGILL Established 1840 


Telephone: ASTon Cross 4881 


ELECTRO DEPOSITS LTD. Catagensne “hacen Poson, Soooeghens” 
Manufacturers of JOHN LEVICK, LTpD 


TINPLATES and ZINC SHEETS METAL SPINNING WORKS 
BRASSED, COPPERED and NICKEL Alma Street, ASTON, BIRMINGHAM 


PLATED. Also CHROMIUM PLATED 
GUARANTEED NOT TO STRIP Patentees and Manufacturers of High-class 
FLEXIBLE FOR DEEP DRAWING METAL SPINNINGS 
IN ALL METALS 


iali in llicand Earthenwar i 
NB, Users of THESE PRODUCTS will save by testing our SAMPLES which Patent Specialities in Meta dE enware Sanitary 


will be gladly sent on receipt of leter, or ‘phone TIPTON 1151/2 Appliances, etc., for Railway Carriages, 
PROMPT deliveries, GUARANTEED WORK and strictly competitive prices | Ships’ Cabins. etc 


RELIANCE WORKS, UNION STREET, TIPTON, STAFFS 





etc 











FOR SALE 
Considerably below to-day’s price 


3; TONS FERRO TUNGSTEN 


to the following approximate analysis: — 
82 — 83°, W 








0:95, C 
0:005°, $ 
0:25% Cu 

0:01 — 0:07% Sn 


Enquiries to Box . 2937 clo METAL INDUSTRY, DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 
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Rate: Advertisements set in run-on style 5d. per 
word, minimum 5/-. Semi-displayed announcements 
are charged at 27/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
replies. ‘‘Copy"’ accepted at London Office up to 1st 
post on each Friday for che following Friday's issue 


METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 


23 


Trade Discounts: Details upon application to ‘Metal 
industry, ’’ Dorset House, Stamford Street,London, S.E.1. 
Remittances payable to “Metal industry". The 
proprietors retain the right to refuse or withdraw 
““copy”’ at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT 
NON FER ROI S Metal Rolling Mills in Bir 
mingham require Young Man, age 18-20 
with some metallurgical knowledge, t work in 
In pection Department and assist Management 
lis is am opportunity for a keen oung man 
looking for a position with i prospects Box 
3 Metal Industry [8186 


[J RAUGHTSMAN ESTIMATOR 
Engineer, with experience of 
and Zinc Pressure Die-Casting required by 
gressive Company in North-West London 
Permanent monthly staff appointment and 
Pension Scheme Substantial salary to a fully 
qualified man Apply in writing, giving details 
of education, experience, etc., to the Patent Die- 
Castings Co. Ltd., 52 Strode Road, London 
N.W.1¢ [0013 


256, c/o 


Planning 
Aluminium 
— 


CAPACITY AVAILABLE 
Sy! RFACE 


Internal and 
18” long Elliptical 
agonal, Octagonal, etc 

RMYTAGE BROS 
. Foundry Lane 
Telephone Knottingley 

PRESS work f all 

Deep Drawing up to 151 Blanking 

and Forming to 80 t Halifax 


Ltd., Arden Fenton vad ifa [0021 


Finishing of Contoured Parts 
External, up to 12 dia. and 
Square, Rectangular, Hex 
KNOTTINGLEY) Ltd 
Knottingley Yorkshire 
143-4 (0001 


lescriptions carried yut 


met besyyptrincsonccie 
R.B.—D.( APPROVED 
rRO HL AT r ['REATMENTS J] TD 


kK! EC 
4 


BULL = 
sphone No Wes 
BRIGHT Annealing Bright 
Hardening. Carbo Nitriding 
ing; High F - qt 
IGHT Alloy 
4 10 ft 
( ‘ONTROLLED 
including hardening 
f ferrous and non-ferrous alloys 
LABORATORY SUPERVISION 
LOCAL DELIVERIES 


WEST nt ICH, STAFFS 

0584-0756 
UYardening. Case 

Gas Carburiz 


abe 


Solution; Precipitation, up to 


all treatments 
and tempering 


atmospheres for 
annealing 


FOR SALE 
Hi gt 


PLANT 
PAIR of 24° x54 Iwo 


with 2 h.p. drive 
IT'wo-High Cold Reversing Mill by 
. nited; motorized screw-down 

tables; 500 h.p. drive 

»-High Reversing Mill 
United; automatic pre-set 

gear; power plant gearbox and 

motor drive with p ywer driven roller tables 
24 x 60 ITwo-High Cold Sheet Mill 
fiend Krupp, with a ble helical 


pinion 
Le | 39° Two-High Mills by 
~~ 


Sheet Mills 


Davy & 


Paylor & 
two Hot and one Cold Mill witt 
gearbox drive 
I EED BROTHERS (ENGINEERING) LTD 
Replant Works, Woolwich Industrial Estate 
London, S.E.18 Tel. Woolwich 7611 (6 lines 
[8188 


ZINC BAS 
99°99+" PURITY ZINC 


jBYRYOYCYRK' 


METAL COMPANY LIMITED 
BADGER WORKS, SALTLEY RD 
BIRMINGHAM. 7 

TEL: ASTON CROSS 15351 


DWONE FOR PROMPT DELIVERY / 








SCRAP METAL (SALE & WANTED) 
| 'RGENTLY REQUIRED 
ALLOY SCRAP 
wy contaminated 


AND SKIMMINGS 
QMELT ERS ] TD 
, 4 


ZINC BASI 


ciean 


rTURNINGS 


M ITCHAM 


REDHOUSE 
MITCHAM ROAD 
CROYDON, SURREY 


B. J. PRY & Co. J) 


10 TD 
ce 2 
Exchange Buildings, Birmingham, 2 
for Phosphor Bronze Swarf and Scrap 
and all Non-Ferrous Metals 

Tel Midland 5986-7 


ROAD 


[0008 


_peRRY & 


{0113 


Nic KEL and High Nickel Content Scrap 
“ wanted “*Nimonics “Inconel”, ‘Monel’ 
Offer for best prices to Nicholson & Rhodes 
Princess St., Sheffield, 4. Phone 27491. [0011 


TENDERS 


YHE Director General, India Store Department 

Government Building Bromyard Avenue 

Acton, London, W.3, invites tenders for the supply 
if 


Ltd 


Tender Ref. 20044/60/HSK/HAL (2 
Bright drawn and Mild Steel Circular Blanks, 
to Specifications B.S.S.14 and EN.S, and Gauge 
P| ates: Various Sizes and Quantities 

‘THE Tender forms with Schedules 
fications, which are returnable on Thursday 

23rd February, 1961, may be obtained from the 

above office (C.D.N. Branch) on payment of a 

fee of ten shillings (not returnable) for each 

tender 

THE applications 


the above reference 


TIME RECORDERS 


ZACTORY Time Recorders Rental 

Phone Hop. 2239 Time Recorder 
and Maintenance Co. Ltd., 157 
High Street, S.E.1 


and Speci 


for tenders should clearly state 
number [8187 


Service 
Supply 
159 Borough 
(0014 


BOOKS 


Alloys Fifth Edition. This 
contains approximately 4,600 com- 
non-ferrous alloy It is mainly a 

having definite names, including 
and it is indispensable to users 
metals and alloys in any industry 
booksellers By post 16s. from 
Dorset House, Stamford Street 


METALS and 
- book 
posiuons of 
list of alloys 
proprietary alloys 
of non-ferrous 
15s. net from all 
Iliffe Books Ltd 
London, S.E.1 





WANTED 


Brass manu 


small 


Circles Do your 
leave 
sizes? 


({OPPER and 
facturing processes you with 
blanks of the following 
Soft Copper H.H. Copper 
26g 242 
| Cla 13° dia 
ola 2 Cla 
dia 2 dia 
dia 
Cia Soft Brass 
dia 268 
dia 1 dia 
dia 2 dia 
dia 2 dia 
4g 
dia 
dia 
dia 


> 
“a 

Ww! could use them Please send details to 

Box 3315, c/o Metal Industry (8189 


BOOKS 


G AS Welding and Cutting ‘. Practical Guide 
Hto the Best Techniques. By C. G. Bainbridge, 
M.1.Mech.E., M.Inst v A comprehensive text 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes. In 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. 15s. net from all book- 
sellers By pust 16s. from Iliffe Books Ltd., 
Dorset House, Stamford Street, London, §S.E.1. 
N ETALLURGICAL Progress, 2 & 3. One 
4 of the most time-consuming tasks for the 
more advanced metallurgical student and research 
worker is “searching the literature’. In_ these 
critical reviews, members of the staff of The 
Royal Technical College, Glasgow, not only 
review the existing work to date, but also discuss 
its relative value, so making their survey infinitely 
more valuable. As in the second series of critical 
reviews, the third volume presents a reasoned 
survey of the current state of research knowledge 
on various aspects of metallurgy. Seven articles 
by leading authorities present the information in 
concise, easily readable form. Series II 4s. 6d., 
Series III 6s. post free. From all booksellers or 
from Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1 

N ATERIAL Handling in Works Stores. 2nd 
+ Edition By L. J. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory 18s. net 
from all booksellers By post 19s. from Iliffe 
Books Ltd., Dorset House, Stamford Street, 
London, S.E 

S TEELS 


sive 


. ‘Modern Industry. 
Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow. An invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need tor economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-carrosive 
and other purposes. 42s. net from all booksellers. 
by post 43s. 9d. from Iliffe Books Ltd., Dorset 
House, Stamford Street, London, S.E.1 


A Comprehen- 
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METALS &® ORES 


SCRAP & RESIDUES 


METAL DISTRIBUTORS (U.K.) LIMITED. 


BARRINGTON HOUSE, 59-67 GRESHAM ST., LONDON E.C.2. 


Tel: Monarch 0463. Telex London 23809. 
Cables: Metdist London 


Associates in Trade and Industry throughout India 


OPERATION ROPER 
“Ups” 
) PRODUCTION 


*Downs” 
COSTS 


‘NICKEL ALLOY INGOTS 


One man working completely alone 
can increase production by faster 
and safer metal handling, and with 
maximum efficiency if he has a 
Roper Geared Ladle Hoist and 
Roper specially designed Crucible 
Carrier or Ladles. Roper makes 


production easy 


CHOOSE BEST BY CHOOSING 


owe 
Photograph published Dy courtesy oj Ro p er 


Messrs. Harvey & Longstoffe Ltd., 


| , atl 
Manchester 4 
Se nee ee M E i A LS & M E HODS L D 
Price and full particulars on request. I H s 


E. A. ROPER & CO. LTD. SLOUGH * LANGLEY ° BUCKS 


COS eee ee me enetee: | cole Outrbeters 49 REE: Se ee 





for the United Kingdom of “High Speed’’ Tin Anodes 
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for foundry equipment 


hs 8as, elec H 
= “@"Nealing fy wm 


mould driers 
sand driers 


a shell core blowers: 
Efco-Diamond rotary reactor 
for desulphurising 
iron & steel, 


Silicon Carbide and high alumina 
refractories. 


FOUNDRY & METALLURGICAL EQUIPMENT CO. LTD. 
NETHERBY - QUEENS ROAD - WEYBRIDGE - SURREY 


Weybridge 389! 
ein & Akinson Lid 














